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INTRODUCTION. 


This Review for November, 1893, is based on reports from | 


2,997 stations occupied by regular and voluntary observers. 
These reports are classified as follows: 154 reports from 
Weather Bureau stations ; 39 reports from United States Army 
post surgeons; 2,121 monthly reports from state weather 
service and voluntary observers; 29 reports from Canadian 
stations; 219 reports through the Southern Pacific Railway 
Company; 455 marine reports through the co-operation of 


Herald Weather Service ;” 153 weekly reports from 39 U. 8. 
Life-Saviyg stations; 29 reports from navigators on the Great 
Lakes; monthly reports from loca] services established in all 
states and territories; and international simultaneous obser- 
vations. Trustworthy newspaper extracts and special reports 
have also been used. 

The Weatuer Review for this month has been prepared 
under the general editorial supervision of Prof. Cleveland 


the Hydrographic Office, Navy Department, and “New York, Abbe. 


CHARACTERISTICS OF THE WEATHER FOR NOVEMBER, 1893. 


LOW AREAS. 


The principal areas of low pressure have been those attend- 


ing the storms that passed over the Lake region on the 22d 
and 23d, the coast of the states of Washington and Oregon 
on the 6th and 7th, the middle Atlantic coast on the 8th; 


PRECIPITATION. 
The precipitation was generally decidedly above the normal 


/on the coast of Oregon, Washington, and northern California, 


but below the normal in New England. 
The amount of snowfall seems to have been fully up to the 
normal and the quantity lying on the ground at the end of 


but, in general, the area of the United States was dominated | the month, especially in the northern portion of the Lake re- 
by high pressures and fair weather. On the other hand, the gion, amounted in many places to 20, 40, and even 60 inches. 
storms of the Atlantic and Pacific oceans have been more | INLAND NAVIGATION. 

severe than usual; the storm that prevailed over Great) The rivers have generally remained below the danger line. 
Britain and the neighboring portion of Europe on the 16th | Owing to ice and snow, navigation on the Lakes had generally 
and 18th seems to have been one of the most severe mes rare x at the end of the month, and for the same reason rav- 


record. 
TEMPERATURE. 


The average temperature was decidedly below the normal 


igation on the Missouri above Kansas City, the Mississippi 
above Keokuk, and the Ohio above Parkersburg had closed. 


ATMOSPHERIC ELECTRICITY. 


throughout the United States; the deficit being from 2° to) The auroral display of the evening of November 1 and early 
5° throughout the region from the Rocky Mountains eastward morning of the 2d was observed in nearly every state from 
to the Appalachian range. ‘our northern boundary southward to Virginia and Missouri. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure reduced to} resultants are as given by him at page 124 of his “‘ Meteoro- 


sea-level for November, 1893, as determined from observations 
taken daily at 8a.m. and 8 p.m. (75th meridian time), is 
shown by isobars on Chart II, which also gives the so-called 
prevailing winds, or those most frequently observed at each 
station. 

The norma] distribution for November of atmospheric pres- 
sure and the direction of the normal wind resultant for each 
station is shown on Chart V. This chart has been prepared 
by Prof. H. A. Hazen, who has also prepared all the others of 
this series preliminary to the publication by the Weather 
Bureau of specially prepared data and charts showing the 


meteorological and climatic features and conditions of the 
United States. The pressures for both Canada and the. 


United States are reduced to sea-level but not to standard 


logical Tables,” and are computed by Lambert’s formula, 
giving equal weight to each observed wind without regard te 
its velocity. 

As compared with the preceding month of October the 
mean pressure for November, 1893, was lower in New England 
and the Canadian Maritime Provinces, the maximum change 
being 0.08 at the mouth of the Saint Lawrence; pressure had 
also fallen in the extreme western part of the state of Wash- 
ington, the maximum change being .04 at Fort Canby. In 
all sections of the country the mean for November was higher 
than for October, the maximum rise being 0.14 at Jupiter, 
Fla.; 0.11 at Omaha, Nebr., Des Moines, Iowa, and Columbia, 
Kans.; 0.14 at Winnemucca, Nev.; 0.15 at Battleford, Sas- 
katchewan; and 0.16 at Medicine Hat, Assiniboia. 

As compared with the normal for this month the pressures 


gravity by Prof. Hazen’s methods and formule. The wind | for November, 1893, have been slightly below the normal in 
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the valley of the Saint Lawrence, the Northwest, and the 
Lake region, the maximum depression being 0.09 at Port 
Arthur, Ont. Pressures have been slightly above the normal 
in California and New England. 


HIGH AREAS. 


L—This area was central on the morning of the Ist in 
eastern Virginia, and is the continuation of high No. XIII of 
the month of October. On the 2d the ridge of highest pres- 
sure was in about the same locality, after which it merged 
into the tropical high of the Atlantic Ocean. 

II.—On the Ist, in the morning, pressure was high off the 
coast of Oregon; the center moved rather rapidly southeast- 
ward over the Rocky Mountain plateau as a long ridge which 
steadily increased in length, so that on the morning of the 
3d we have two high centers in Idaho and Illinois, respec- 
tively, and on the morning of the 4th three high centers are 
located in Utah, Texas, and Vermont, while, of course, in the 
whole intervening region pressure was above the normal. 
The morning of the 5th shows approximately the same dis- 
tribution of pressure, but on the morning of the 6th the 
barometer had risen sufficiently to unite the areas of high 
— into one irregular shape, whose center was in West 

irginia. During the next twenty-four hours pressure rose 
to the northward, and on the morning of the 7th the high 
center was in New Hampshire, after which it moved slowly 
southeast and disappeared on the 8th east of New England. 
The continuance of this high in the east Atlantic states dur- 
ing the 4th to the 7th may have given rise to low No. V, 
which seems to have been east of Florida on the 6th. 

I1J.—On the 7th, in the morning, the pressure which had 
been rising on the 6th on the California coast had also risen 
over the Rocky Mountain plateau, and the central high was 
in Nevada. This central high disappears on the 9th in New 
Mexico. 

IV.—On the 9th the pressure rose rapidly on the north 
Pacific slope in the rear of low No. VI, and was highest on 
the morning of the 10th at Portland, Oregon. Pressure con- 
tinued to rise, and on the morning of the 11th the highest 
centers were in Washington and Wyoming, while high barom- 
eter prevailed over the Rocky Mountain plateau. An exten- 
sive cold wave prevailed on the eastern front of this high 
area, with rain or snow from Manitoba to Texas. On the 
morning of the 12th the highest pressure was in Nevada and 
Utah, and the front of the cold wave extended from southern 
Texas to Arkansas, Missouri, Illinois, Wisconsin, and Lake 
Superior. On the morning of the 13th pressure had risen on 
the northwestern side but had fallen on the southeastern 
side of the high area and the center was in Alberta, affording 
a remarkable illustration of the fact that when a layer of air 
is descending obliquely to the earth’s surface, forming an 
area of high pressure, the central high will vary, from time to 
time, both as to location and pressure, depending on the char- 
acteristics of that layer. The movement of the central high 
is not a measure of the movement of the mass of air, as a 
whole, so long as the descent continues. On the morning of 
the 14th a high pressure covered the Rocky Mountain plateau 
and nearly all of the eastern and western slopes; highest 
a were central in Washington and in northwestern 

exas during the day; high northeast and northwest winds 
prevailed on the Texas and Louisiana coasts, with light rain, 
and the conditions seemed favorable to the formation of 
whirlwinds on the Gulf, but the flow of cold, dry air seems to 
have annulled these, if any existed. On the morning of the 
15th highest pressures were in southern Texas and Utah; it 
is difficult to understand the formation of the ridge that pre- 
vailed this murning from Oregon to Texas, unless we assume 
that the pressure of low area VII had fallen decidedly near the 
Mexican coast and Lower California. Frosts were reported 


this morning from nearly all over Texas, Georgia, Alabama, 
Arkansas, Mississippi, and Louisiana. After this rise on the 
western Gulf pressure fell steadily; the highest was in Ala- 
bama and Georgia on the morning of the 16th, and in North 
Carolina on the morning of the 17th. Frosts prevailed in 
South Carolina, Georgia, Alabama, and northern Florida on 
the morning of the 16th, and were reported in North and 
South Carolina and Georgia on the morning of the 17th. In 
general the frosts that occurred in this area of high pressure 
occurred after the central highest pressure had reached Texas 
in its southward movement, and while it was moving east- 
ward, on the 16th and 17th. 

V.—After a slight fall, pressure began to rise again on the 
16th on the coast of Oregon, and by the morning of the 17th the 
region of high pressure included two centers in British Colum- 
bia and eastern Manitoba, respectively. Onthe morning of the 
18th the region of high pressure extended from British Colum- 
bia to Kansas, being highest in Wyoming and British Colum- 
bia. On the 19th, a. m., pressure was highest in Wyoming, 
having fallen somewhat on the Pacific coast. Frost was re- 
ported on the morning of the 17th in northern California, 
with cold, dry, destructive, northerly winds, as also on the 
18th and 19th in the same region. The high pressure now 
moved more nearly southward, and on the morning of the 
20th was central in Arizona, with light frost at San Diego, Cal. 
During the 19th the southeastern end of the original ridge 
developed into a separate high center which was on the 20th, 
a.m.,in North Carolina, after which it disappeared off the 
middle Atlantic coast on the 21st. The direct southern move- 
ment of the western portions of this high area and the pres- 
ence of the central high in Arizona on the morning of the 
20th is to be correlated with the presence of a depression west 
of the Mexican coast, a remnant of which appears in Texas 
on the morning of the 22d. 

VI.—While low No. X was central in the Lake region on 
the 22d, pressure rose decidedly over the Canadian Maritime 
Provinces, and a branch of the high pressure over the Atlantic 
pushed westward over Newfoundland, being apparently central 
in the Gulf of Saint Lawrence on the morning of the 22d, 
after which it disappeared. 

VII.—On the 21st, a. m., pressure began to rise in British 
Columbia, Alberta, and Washington. On the 22d, a. m., the 
highest pressure may be located in Alberta, and on the 23d, 
a. m., a large area of high pressure extended from Athabasca 
to Kansas, separating the two well-marked lows (XII) on the 
Oregon coast and (X) on Lake Huron. On the 24th, a. m., 
the high pressure extended from the center of the Gulf 
of Mexico to the north of Manitoba, with three centers in 
Manitoba, Iowa, and Missouri. On the 25th, a. m., the highest 
pressure was in West Virginia, and heavy frost was reported 
at Cape Hatteras,N.C. 26th, a. m., the central highest pres- 
sure had risen appreciably and was in central Virginia, with a 
subsidiary center north of Lake Ontario. On the 27th, a. m., 
the highest pressure was central in Rhode Island, and on the 
28th, a. m., near Cape Breton. 

VIII.—On the 28th, a. m., pressure was rising in Assiniboia, 
while the depression No. XII } was central in Wyoming. On 
the 29th, a. m., the low area extended as a trough from Wash- 
ington to Wyoming, while the high area extended as a ridge 
from Alberta to North Dakota and a system of steep gradients 
of pressure and temperature lay between these; this condition 
continued during the 29th, and an analogous system of steep 
gradients is seen on the map of the 30th, a. m., while the cen- 
tral highest pressure in Assiniboia had considerably increased. 
The subsequent history of this high pressure belongs to De- 
cember. 

LOW AREAS. 

I.—tThis is a continuation of No. XIX of October, which 

on the 3lst was moving southeastward over Manitoba. On 
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the morning of the Ist a general depression extended from 
Lake Superior to Kansas and Wyoming. A trough of low 
pressure, with opposing winds, extended from central Kansas 
to the eastern part of South Dakota, but the lowest pressure 
was apparently north of Lake Superior. The latter appar- 
ently filled up while the former moved northeastward over 
the Lake region, and on the 3d disappeared at the mouth of 
the Saint Lawrence. 

II. On the Ist, in the afternoon, a depression was approach- 
ing Athabasca on the north side of high No. II, and on the 
8d, in the afternoon, its center was located in the northern 
portion of Alberta and the pressure was rising in British 
Columbia. Its path was nearly eastward at the northern bor- 
der of the Canadian stations, and at 6 a. m. it was apparently 
north of the Gulf of Saint Lawrence. ; 

III.—On the 4th, in the afternoon, a depression was ap- 
proaching the coast of British Columbia, and on the 5th, in 
the afternoon, it was apparently central on the border be- 
tween that province and Alberta. On the morning of the 
6th an extensive area of low pressure covered Alberta and 
Saskatchewan and on the afternoon of the 6th two low cen- 
ters existed, one in British Columbia the other in North 
Dakota; the latter may be*considered as an offshoot from 
the principal area from the north, and which was developing 
a remarkable tendency to stretch rapidly southward. The 
map of thé 7th, a. m., shows the persistence of this tendency 
by the formation of the trough with subsidiary centres in 
western Kansas and southern Minnesota, while the principal 
low was central in Athabasca. On the 7th, p. m., the former 
depression had almost entirely filled up, there being only 
a slight deficit of pressure from Lake Superior to southern 
Texas. 

IV.—As above stated, this is located in British Columbia on 
the 6th, and in Saskatchewan on the 7th, p.m. During the 
8th this depression filled up and disappeared, but the barom- 
eter again fell decidedly on the coast of British Columbia, as 
described in low No. VI. 

V.—lIn connection with high No. II, which was central on 
the 4th, a. m.,in New England, an area of low pressure ex- 
isted in the Gulf of Mexico during the 4th; probably this 
was a portion of a much larger depression extending over the 
Caribbean Sea and the West Indies. On the 5th and 6th a 
central low was apparently moving westward towards Florida, 
whose location can be approximately given on the afternoon 
of the 7th at N. 32°, W. 75°. By the morning of the 8tha 
well-defined disturbance was central near Cape Hatteras, and 
on the evening of the 9th the center was southeast of Cape 
Cod, after which it moved northeastward too far from the 
coast stations to be recognized. 

VI.—A depression approached the coast of British Columbia 
on the &th, the barometer was lowest at Spences Bridge, 
B. C., on the morning of the 9th, and on the evening of that 
day the pressure was low throughout Alberta, probably repre- 
senting the southern end of a trough extending farther north- 
ward. This depression moved southeast, and was central on 
the morning of the 10th in South Dakota. During the 10th 
and 11th this trough stretched southward to Texas and filled 
up at its northern end, and although indefinite partial de- 

ressions continued until the 12th, yet no well-defined central 
ow resulted—in fact, we may plausibly consider that the 
southern end of this depression was really the northern end 
of the area No. VII peculiar to the Mexican coast, as described 
in previous MonTHLY Reviews, and which during the current 
November has sometimes stretched northeastward, though 
* - frequently and decidedly as during September and 
tober. 


VII.—This number is given to the low pressure that extends | 


from Arizona and northern Mexico to the south or southwest, 
and that has sometimes during November stretched as a 


trough north or northeastward into the United States. Such 
extensions occurred as follows: On the 3d, p. m., a short 
arm reached into southern Texas; on the 9th, p. m.,and 10th, 
a. m., this low extended northeastward so as to join low No. 
VI, and in fact constituted a trough or slight depression be- 
tween the two high areas Nos. III and II that were over the 
Rocky Mountain plateau and the Atlantic coast, respectively ; 
it maintained this position during the 11th, on which date, 
however, it became divided into separate low areas, respectively, 
on the Texas coast and north of Lake Huron. On the 16th 
and 17th pressure fell steadily from southern California to 
Texas, while the great high area, No. V, moved southeastward 
over the Rocky Mountain plateau, and, so far as observations 
are available, the daily maps render it plausible that a well- 
defined area of low pressure rather than a trough had ad- 
vanced northeastward over Lower California toward Arizona. 
The map of the 17th, 8 p. m., would indicate that the area 
No. VII was at that time also an area of revolving winds cen- 
tral at the head of the Gulf of California, but if so this 
cyclonic system was broken up on the 18th and pressure 
rapidly recovered. On the 24th low No. XII, which was then 
central in Washington, extended southward to a temporary 
junction with No. VII, but this was broken up on the 25th. 
On the whole, therefore, this low area off the Pacific coast of 
Mexico has been far less prominent than during the preced- 
ing months, and the areas of high pressure that have moved 
eastward over the Pacific coast have frequently obliterated it 
entirely. 

It io to consider the depression that we have cailed 
area No. VII as an extension, or branch northward, of the 
so-called equatorial depression which, as is well known, is 
not uniform in its position or character, owing to the irregu- 
larities of the earth’s surface. Similarly, many of the de- 
pressions that appear on the northern borders of the United 
States as indentations in our isobars must be considered as 
extensions, or branches southward, of the general area of low 
pressure that occupies the Arctic regions. When such de- 
pressions make a temporary connection through northern 
Mexico and the central portions of the United States it is 
simply equivalent to the temporary disturbance of the dtmes- 
pheric effort to establish a uniform and so-called tropical belt 
of high pressure from east to west along the parallels between 
N. 30° and N. 40°. This tropical belt of high pressure is 
almost permanently broken into eastern and western portions 
over the Atlantic and Pacific oceans, respectively, during the 
months of July and August. It is less frequently interrupted 
in May and June or September and October, and is sensibly 
continuous from ocean to ocean during November, December, 
January, February, March, and April. 

VIII.—On the 11th, in the morning, a low area appears in: 
Athabasca, while high No. IV prevailed over the Rocky Moun- 
tain plateau region. This depression extended rapidly south- 
ward, but its central lowest pressure was not within the limits 
of our stations until the 16th, and the track given on Chart I, 
therefore, generally represents only the position of the axis 
of a southern extension or branch from the larger depression 
to the northward. We are, therefore, not to consider the loca- 
tions there given from the 12th to the 16th as the centers of 
cyclonic whirls, but as the axes of troughs of low pressure 
having northwesterly winds on the west and southeasterly 
winds on the eastern side; this trough extended farthest 
south on the 12th, when its southern end was almost isolated 
as a whirl over Lakes Michigan and Huron, but the complete 
development of such a cyclonic area was not consummated. 
The tendency to the formation of a special whirl over the 
lower lake region was renewed on the 15th, when, by reason 
of the fall of temperature with cold northwest winds, there 
was formed an area of snow over Lakes Huron, Erie, and 
Ontario, but by the morning of the 16th this had disappeared 
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and the principal low center was in the southern part of the 
Gulf of Saint Lawrence. 

Illustrations of similar movements will frequently be found 
in the charts of the “ Bulletin of International Meteorology,” 
the study of which shows that well-defined cyclonic areas, 
after passing over a large portion of the north Pacific, merge 
into the general depression of the Arctic region and pass over 
Alaska and British America as troughs or V-shaped depres- 
sions having steep gradients on the southern side but low 
gradients on the northern side. These are perfectly analogous 
to the similar depressions that move eastward over the north 
Atlantic into Europe. Sometimes the southern apex of the 
V-shaped depression extends to N. 50°, or even N. 40°, in North 
America, while in Europe it generally reaches only to N. 70° 
or N. 60°, and sometimes to N. 50°. The Arctic isobar of 
29.6 frequently has, on any given date, several southward ex- 
tensions, as, for instance, November 7, 1883, when one reached 
into Manitoba, N. 50°, while another reached southward into 
central Germany, N. 50°, and still a third touched northern 
Corea at N. 60°. Within this area of 3,000 square degrees 
pressure was everywhere lower than 29.6; outside of this area 
the steepest gradients were in Siberia and the northwest 
Pacific and northeastern Europe, but the gentlest gradients 
were over the north Atlantic and North America. The upper 
air, which on all sides flows from the tropical highs into this 
Polar depression, being deflected into a spiral path around the 
North Pole, flows in a direction and with a speed that is 
feebly indicated by the surface winds, and carries with it 
numerous minor and incomplete whirls, and even belts of 
opposing winds, which also revolve intact around the Polar 
basin until they are broken up and are replaced by others. 
The international maps of November, 1883, afford numerous 
illustrations of this process, and the large region within the 
isobar 29.6 is there seen to be carried sometimes far southward 
into the north Atlantic, and occasionally also southward into 


‘the north Pacific, or at least into Bering Sea. The progress 


of one of these minor whirls, or extensions from the Polar 
depression, is undoubtedly far slower than that of the air 
which circulates within them. They describe their path at a 
rate of about 30 miles per hour, or 10° of a great circle per 
day, and would, therefore, if they maintained their integrity, 
pass entirely around the zone of N. 55° to N. 65° in about 
eighteen days. This rate of rotation about the meteorological 
pole is an important fundamental datum in the mechanics of 
the atmosphere. 

IX.—From the 10th to the 15th high pressure area No. IV 
prevailed over the United States while an extensive low pre- 
vailed throughout the British Possessions to the northward. 
On the 14th, p. m., the barometer was falling at Athabasca, and 
apparently an area of low pressure having passed from the 
Pacific Ocean eastward over Alaska and the Rocky Mountains 
was now descending southeastward on the eastern side of that 
range. It was central in Minnesota on the afternoon of the 
16th, after which its path turned from east-southeast to east- 
northeast, and on the morning of the 18th its center was ap- 
parently in Labrador north of our stations but with a ten- 
dency to move southward. 

X.—A general depression followed close in the rear of No. 
1X, apparently located in Athabasca on the 19th, in the morn- 
ing, and was central in Alberta on the 20th, a. m.; after passing 
southeast into Kansas and Iowa it turned to the east-north- 
east on the 2Ist. On the 22d the central low stretched east- 
ward into a long oval, and the winds indicate a subsidiary 
whirl central over Maine on the afternoon of that date; the 
path of the latter northeastward into the Gulf of Saint Law- 
rence is shown by the winds but not by any special baro- 
metric depression. 

XI.—Apparently the northwest winds in the rear of low 
No. X developed into a whirl off the New England coast after 


the 23d, 8 p. m.; a special barometric depression was central 
on the 24th, a. m., near Halifax; this developed into a severe 
storm on the Atlantic which passed eastward just south of 
Newfoundland, on the 25th, a. m. 

XII.—On the 21st and 22d the pressure rose steadily in 
Athabasca, Alberta, Saskatchewan, and southward over the 
the Rocky Mountain plateau, forming a large area of high 
pressure with a rather low temperature and a slight prepon- 
derance of northerly winds, but by no means such as to sug- 
gest a special flow of cold air from the north. On the 22d 
pressure began to fall from northern California to British 
Columbia, and in such a way as to show that a well-developed 
revolving storm was moving northeastward towards Oregon 
and Washington. As the Rocky Mountain plateau prevented 
the flow of air at or near sea level from British America into 
this depression on the coast, and the consequent formation of 
a symmetrical whirl, therefore while the pressure was dimin- 
ishing on the Pacific coast, with steady southwest wind and 
rain, the air over the interior of North America moved south 
and east along the eastern slope of the Rocky Mountains, 
forming high No. VII. 

Thus the original low area No. XII was to a great extent 
broken up, and finally on the 25th, in the morning, was repre- 
sented by an irregular depression having two centers, No. 
XII+ in Washington and No. XIIa in Montana, respectively, 
while the barometer continued high to the north of this 
depression. No. XIla was central on the morning of the 
25th in Montana but had expanded into an oval depression, 
with a third center, No. XIIc, to the southward in Colorado, 
and on the 26th, in the morning, the map showed a long 
trough with centers (No. XIIa) in Manitoba and (No. XIIc) 
in Texas, respectively. The former (No. XIla) moved north- 
ward and disappeared probably by filling up; the latter (No. 
XIIc) became an important storm-center, as in fact is usually 
the case with the southern end of such a trough, or the 
southernmost of two depressions; it moved rapidly north- 
northeastward, was central in Michigan on the 27th, p. m., 
and disappeared in Labrador on the 29th. 

The western part of the original depression, which we have 
called No. XIIb, withdrew westward to the coast of British 
Columbia during the 25th, but on the afternoon of the 26th 
its center was again in Washington, forming the western 
branch of an irregular depression that included Nos. XIla 
and XIIc. The depression now stretched southeastward as an 
ill-defined oval, whose center on the morning of the 28th was 
in Wyoming, when it constituted the western nucleus of the 
depression that stretched from the Pacific coast to New Eng- 
land and included No. XIIc in its eastern portion. The 
southeastward movement continued until the 8 p. m. observa- 
tion of the 28th, when it was central in eastern Kansas; it 
then moved northeastward over the Lake region and dis- 
appeared on the 30th at the mouth of the Saint Lawrence. 

On the 28th while No. XIIb was moving southeastward a 
trough still connected it with the depression on the coast of 
Oregon, and the barometer still continued high in Alberta 
and Assiniboia. Out of this condition a new central de- 
pression (No. XIId) developed, which was apparently in 
Wyoming on the 29th, 8 a. m. This moved southeastward 
and disappeared in northern Texas on the 30th in the after- 
noon. 

The depression that was almost permanently present 
during the summer months south of Arizona, and which we 
have called No. VII, has not been conspicuous during No- 
vember, its principal appearance being on November 17th, as 
above narrated, and on November 24th, when it temporarily 
united with the depression on the coast of Oregon. On the 
other hand, the depressions that have appeared at the north- 
western corner of our map must be considered as the south- 
eastward extensions of the depression that prevails on the 
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north Pacific in the winter time, and that has during the lat- Movements of centers of areas of high and low pressures—Continued. 
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10,8m.| 47 | 120|17,am.| 36| 27| 5,100| 7.0 727 go | 24+ 49) 122 | 26,Pp-M.| 94) 1,600) 2-0 800 | 33 
m.| 42| 125 | 21,8m.| 3,900) 780 32 | MILO 26,p-M./ 49 | 124 | 30,8M.| 49/ 3-5 45 
WE 25) M. | 46 | 107 | 63 | 3+ 700 | 40! 925 39 
chek 22,8.m./ $4 | 114 | 28,a.m.| 46| 3500) 6.0) 583 24 MITA. | 2% mM.) 43) 108 | 9% 33/ -97 | 600 25 
18, 400 | 30-5 | 31334 ean OF 15 | 
Mean of 6| | 5+ 334 | paths....... lore | | 728 | 30-3 
paths ....... 556 | 23,2 Mean of 44.5 | 


NORTH ATLANTIC STORMS FOR NOVEMBER, 1893. 
[ Pressure in inches and millimeters; wind-force by Beaufort scale. ] 


The paths of storms that passed over the western portion 
of the north Atlantic Ocean are shown on Chart I, so far as 
can be traced from information received up to the .25th of 
December, through the co-operation of the Hydrographic 
Office, U. 8S. Navy, and the “New York Herald Weather 


Service.” 

The normal pressure for November, as shown by the inter- 
national simultaneous observations, is about 30.00 (762) 
throughout thé north Atlantic Ocean between the 10th and 
15th parallels of north latitude; north of this a zone of 30.10 
(764), or more, extends from Algeria westward over the 
United States into the Pacific; north of this latter zone 
pressure diminishes steadily, and the areas of lowest pressure 
are a narrow oval including Iceland and North Cape and a 
second oval extending from Alaska westward to Corea; in 
both these areas pressure is 29.60 (752), or less. 

As compared with the annual normal pressure for the 
Northern Hemisphere the monthly normals for November 
show a deficiency of .05 in the central portion of the north 
Atlantic Ocean, as also over Great Britain and Scandinavia, 
but an excess of .05, or more, over the United States and of 
10 over Alaska. - 

The tracks of storms for November may be classified as 
principally those that move southeastward from Alaska to 
the Lake region, thence eastward to Newfoundland, and 
thence northeast to northern Europe. 

The region of greatest frequency of storm-centers extends 
from Lake Superior eastward over the Gulf of Saint Law-| 
rence, where an average of 5 tracks per month cross over each | 
space of 5° in latitude and longitude during November. | 
Comparatively few storm-centers pass from the West Indies 
north or northwest to the American coast. 

The average velocity of movement of storm-centers for) 
November in statute miles per hour is 31 when moving east- 
ward along the northern border of the United States and 21 
for the Atlantic Ocean between Nova Scotia and Great Brit- 
ain. The simultaneous charts of the Northern Hemisphere 
for 1878 to 1887 show that during these ten years only one 
storm in the month of November was traced across both the 


North American continent and the north Atlantic Ocean, 
and again only one storm was traced across both the north 
Atlantic and Europe. 

During November, 1893, the following storms have been 
traced over portions of the north Atlantic Ocean; the centers 
are located for Greenwich noon by international simultane- 
ous observations as follows: 

A. This appeared off the Straits of Belle Isle November 1, 
and after moving southeast to N. 50°, where it was nearly 
stationary on the 3d and 4th, was broken up on the 5th in 
W. 35°. 

B. This developed southeast of Nova Scotia on the 4th in 
connection with the low pressure that was then in Labrador; 
it moved northeastward to about N. 50°, W. 40° on the 6th, 
and then turned more decidedly northward and disappeared 
on the 7th at N. 55°, W. 39°, possibly for the want of marine 
records in this region, while an area of high pressure was 
central east of this region, extending to Great Britain and 
Norway. 

C. This storm appears from the latest records to have been 
central on the 7th at N. 42°, W. 50°, and on the 8th at about 
N. 45°, W. 40°. By this time this was a large and well-marked 
whirl of wind; the centers of the surrounding high pressures 
were respectively over New England and the region between 
Ireland and lceland. The center moved nearly due north 
and on the 9th was at N. 51°, W. 41°, after which the depres- 
sion had moved northward beyond our stations and, appar- 
ently, partly filled up by the 10th. 

D. This is depression No. V in the list of American low 
areas and may be located on the 6th north of Cuba; after 
this date it steadily developed both as a whirl and as a low 
pressure with increasing winds; its path lay northeastward 
a short distance from the United States coast, while areas of 
high pressure were central northwest of it over the continent, 
Lake region, middle, and the east Atlantic states, and south- 
east of it on the Atlantic Ocean. On the 10th it was in N. 
39°, W. 55°, and on the 11th in N. 41°, W. 46°; at this date 
an area of high pressure was central in northern Ireland and 
Scotland and another in New England, while the pressure 
between N. 20° and N. 40° throughout the middle portion 
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of the north Atlantic was decidedly below the average; | that the growth, the location, and the movements of this area 
easterly gales prevailed from the English Channel and Irish of high pressure which, in fact, continued nearly stationary 
Sea eastward to W. 30° and southeasterly gales between W, | until the 24th, must be attributed to a general descending 
30° and 40°; northerly gales prevailed from New foundland | current over this portion of the Atlantic precisely similar to 
southward to N. 30°, the whole constituting a very extensive | the descending high pressure areas of the North American 


whirl around the storm-center as above located for this date ; 
there are also evidences of the beginning of an independent 
whirl south of the principal one. 

On the 12th the lowest pressure apparently extended as a 
long oval northwest and southeastward, with its center at N.| 
40° and W. 40°. At noon of the 13th the map shows a large | 
area of pressure 29.5 or less, the center being as before, N. 
40°, W. 40°, but the barometer had now fallen decidedly over 


England, the highest pressure had been rapidly transferred to 


southern Germany, and pressure had also fallen over the 
Atlantic States and Canadian Provinces. At noon of the 
14th the center of lowest pressure and revolving winds was 
at N. 43°, W. 36°, and at noon of the 15th the low pressure 
extended as a trough northeast and southwest between N. 40° 
and N. 50°, the center being at N. 45° and W. 30°, but subsi- 
diary and minor depressions were at this time also central in 
northern Scotland, France, and northern Russia. On the 16th 
mage had recovered over northern and central Europe, but | 
ow pressures with attending whirlwinds were central west of | 
Ireland at N. 52°, W. 18°, and on the western portion of the | 
Atlantic in connection with the low center over the Gulf of. 
Saint Lawrence. 

From this date, during the 17th, 18th, and 19th, acontinuous | 
gale, sometimes of hurricane force, prevailed on the European 
coast; in the English Channel southeast winds prevailed on | 
the 16th, west winds on the 17th, and northwest on the 18th 
and 19th, which, by the 20th, had veered to northeast with 
clearing weather and high pressure; the lowest pressure was | 
central on the 17th at N. 56°, W. 4°; on the 18th at N. 54°, 
E. 3°, and also at N. 44°, E. 8°; 
9°, and also at N. 45°, E. 11°; on the 20th at N. 49°, E. 11°, 
and also N. 43°, E. 12°. On the 21st these latter low pres- 
sures had filled up and others had developed in northern and | 
central Russia, respectively. 

While this extensive storm area was thus, on the 16th to 
the 20th, moving slowly eastward through western Europe 
and while an extensive depression was moving down the 


Saint Lawrence Valley the pressure rose steadily over the) 


on the 19th at N. 53°, BE. 


continent. 

| E. From the 16th to the 23d several low areas passed over 
Labrador to the Atlantic Ocean north of our marine 
| reports and evidently pursued a northeasterly course toward 
Greenland and Iceland, keeping on the northern side of the 
general area of high pressure just described; on the 24th the 
low area No. XI of the American series was off the New Eng- 
land coast, and on the 25th it was central in the Gulf of Saint 
Lawrence; this also moved northeastward over Labrador 
beyond our stations and kept to the north of the above-men- 
tioned high area. On the 28th the American area of low 
pressure No. XIIc passed down the Saint Lawrence Valley 
and on the 29th passed northeastward over Labrador and 
remained beyond the limit of our reports. While these 
several low areas were thus pursuing extreme northerly paths 
and while high pressure prevailed from Great Britain south- 
west and west the pressure remained permanently low in 
the northern part of Norway and this low area undoubtedly 
extended westward to southern Greenland. 


OCEAN ICE IN NOVEMBER. 


The limits of the regions within which field ice or icebergs 
/were reported for November, 1893, are shown on Chart I by 
crosses. 
| The southernmost ice, reported on the 13th, was in N. 50° 
40’, W. 54° 13’, and the easternmost ice, reported on the 2d, 
in N. 52° 51’, W. 52° 20’. The ice of the current month was 

noted on two dates in the Straits of Belle Isle, and six high 
looaee were reported eastward from the Straits. 

No Arctic ice was reported for November, 1892. In Novem- 
ber, 1891, an iceberg was observed in N. 51° 58’, W. 55° 35’, 
‘on the 8th. In November, 1890, a small piece of ice was 
noted in N. 46° 35’, W. 4 47° 51’. In November, 1882, 1883, 
1887, and 1888, no ice was reported near Newfoundland and 
‘the Grand Banks. In November, 1884 and 1889, several ice- 
bergs were seen over the eastern part of the Banks of New- 
foundland. On one date in November, 1885, and one date in 
_November, 1886, ice was observed south of the 50th parallel. 


OCEAN FOG IN NOVEMBER. 


Atlantic Ocean between N. 10° and N. 60°,-W. 10° and W. 50°; 
although a belt of high pressure was thus made to prevail; The limits of fog belts west of the 40th meridian, as de- 
from the south Atlantic states to Algeria yet it may be an | termined by reports of shipmasters, are shown on Chart I by 
open question whether the barometric rise north of this zone | dotted shading. Near the Grand Banks of Newfoundland fog 
should be considered as due to a bodily movement of the zone | was reported on 8 dates; between the 55th and 65th meridians 
northward; although southerly winds prevailed for a time in| on 3 dates; and west of the 65th meridian no fog was re- 
the eastern portion of the Atlantic yet by noon of the 20th ported. Compared with ‘the corresponding month of the last 
the pressure was higher between N. 45° and 60° than it was|6 years the dates of occurrence of fog near the Grand Banks 
to the southward, and on the 21st the central highest pressure | numbered 2 less than the average; between the 55th and 65th 


(30.6 to 30.7) extended from Ireland westward to W. 35°, so' meridians the same as the average. 


TEMPERATURE OF THE AIR (expressed in degrees Fahrenheit). 
In the table of meteorological data from voluntary observ- 


The distribution of the monthly mean temperature of the 
air over the United States and Canada is shown by the dotted 
isotherms on Chart II; the lines are, however, not drawn for 
the higher irregular surface of the Rocky Mountain plateau ; 
the temperatures have not been reduced to sea level, and the 


isotherms, therefore, relate to the average surface of the | 


ers the actual mean temperature is given for each station, and 
in the tables of climatological data for the regular stations of 
the Weather Bureau both the mean temperatures and the de- 
partures from the normal are given. In the latter table the 
stations are grouped by geographical districts, for each of 


country over which they are drawn; in mountainous regions | which is given the average temperature and departure from 
such isotherms would be controlled largely by the topography, | the normal. The normal for any district or station may be 


and it is, therefore, not practicable to present the temperature | ‘found by adding the departures to the current average when 
data in this manner unless a contour map on a large scale is| the latter is below the normal and by subtracting when it is _ 


published as a base chart. 
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For regular stations of the Weather Bureau the monthly 
mean temperature is the simple mean of all daily maxima 
and minima; for voluntary stations a variety of methods of 
computation is necessarily allowed, as shown by the notes 
appended to the table of meteorological data. 

During November, 1893, the mean temperature was highest 
in southern Florida and at Key West, where it was from 70 to 
75; it was lowest in Saskatchewan, being 11.1 at Prince 
Albert and 13.4 at Battleford. The temperature averaged 
$2 along a zone running from central Maine southwest to 
central Vermont, thence northwest just north of Lake Huron 
through the southern part of Lake Superior southward to the 
southern part of Wise~nsin, thence to northern Iowa, central 
South Dakota, the southern boundary of Wyoming, southern 
Idaho, northern Idaho, and central British Columbia. 


DEPARTURES FROM NORMAL TEMPERATURE. 


As compared with the normal for this month the mean 
temperature for November, 1893, was in excess 0.4 at Key 
West, and from 0 to 1.7 in Maine, the Canadian Provinces, 
the Saint Lawrence Valley, and the northern portion of 
the Lake region ; elsewhere the temperature has generally been 
deficient, the maximum deficiencies being 3.5 at Baltimore, 
Md.; 3.0 at Lynchburg, Va.; 3.8 at Fort Smith, Ark.; 3.1 
at Springfield, Mo., and Davenport, Iowa; 3.2 at Springfield, 
Ill.; 3.5 at Cincinnati, Ohio; 3.7 at Louisville, Ky.; 5.7 at 
Qu’Appelle, Assiniboia; 7.4 at Medicine Hat, Assiniboia; 
8.1 at Calgary, Alberta; 9.4 at Edmonton, Alberta; 4.3 a 
Olympia, Wash.; 2.7 at Yuma, Ariz., and Los Angeles, Cal. ; 
3.0 at Tucson, Ariz. 

The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperature for No- 
vember for a series of years; (2) the length of record during 
which the observations have been taken, and from which the 
normal has been computed; (3) the mean temperature for 
November, 1893; (4) the departure of the current month from 
the normal; (5) the extreme monthly means for November 
during the period of observation and the years of their 
occurrence : 


siti: | 
is © | (5) Extreme monthly means for 
State and station. 4 
A © Years) © | ° ° 
Fort Apache .........+++ 43-4 22/436 +02 481 1873 38-5 | 1880 
Fort Mohave...........- | 59-9 | 22 | | — 3-2 66.2 1873 1880 
Whipple Barracks ...... 43-7 | 40-4 | — 3-3 48-4 1875 1886 
Arkansas. | 
Keesees Ferry.........- 47-2 11 | 45-6 | — 1.6 51-2 1890 44-1 1889 
Ri | 884 
VETSIdE 57-7 Il 53-7 | — 4-0 59-7 1 
| | 53-7 893 
Animas .... 37-2) 10 37-1 | or 42- I I 
Florida. 
Merritts Island. ........ 67-9 11 | 68.1 | + 0.2 73-3 1883 | 60.0. 1885 
Georgia. | 
| 56-6 18 | 57-8 | + 1.2 61-7 1874,90| | 1880 
Idaho. 
Boise Barracks .......... 119 37-6|/—1.3 45-8 1885, 31-5 | 1880 
Fort Sherman..........- | 36.2 | 9 42.6 1890 25-4 1886 
Indiana. | 
Lafayette ........60eeee 39-6 10 38.6 — 10 44-6 1890 36-6 | 1892 
28.7 | 21 29:5 +08 1878 19-2 | 1880 
Kansas. 
Eureka Ranch .......... 39-7 1O 37-' | — 2.6, 44-7 188. 303 1887 
Independence........... 41.8) 50-7 18 33-6 | 1880 
rand 6| 64.0 1883, 6.2. 
rand Coteau .........++ | 57-8 | — 1-8 | I 2 I 
° 23 «33-7 | — 0-3) I 18 
| 3 | 38-6 | 889 27 | 75 
Cumberland .........+++ 40.0) 39-0) — 1.0) 44-7 1883 35-0 1880 
Michigan. | 
Kalamazoo ............. | 17 — 06, 43-4 1890 27.0 1880 
| 43-3 10 | 41-4 | — 1-9 46.7 1887 38-5 | 1891 
Fort Custer..........+. 33-2 39-9 1890 24.5 | 1880 


Srom normal temperature—Continued. 


Departures 
le 
° (5) Extreme monthly means for 
asis 82 
os | 8 
= | = | 3 
Nebraska. | © |Years © ° 
Robinson ........+++ 35-9 | | 35-4 0-5 | 40-7 31.8 = 
MOA (NEAT | 33-7 17 | 34-4 I 22.6 I 
Carson City.....scccceee | 37+7 16 | 39-7 | + 2.0 | 42.2 1885 31-4 1981 
New Hampshire. | | | 
Hanover 34-1 | 22 34-7 | + 0.6 37-1 1877 24.8 1873 
New Mexico. 
Deming | 54-2 12 | 57.0, + 2.8 61.2 1892 47-2 1881 
Fort Wingate ........... 39-6 | 22 | 44-4 1891 31-4 1880 
New York am 
349 35-0) | 38-5) 1876,77 26.8 1873 
Plattsbur Barracks ....| 34-4) 22 35-2) t 39.0 1889 25-3 1873 
. 45-1 2144.0 — 49-8 | I 390-9 1872 
Oklahoma, 
Port Reno. 47-6 to 48.6 + 1.0 51-5 1885, 42-7 1889 
GUE 47-8 21 46-4 — 1.4) 52-9 1879 36-6 1880 
Fort Supply ...........- 44-2) 12) 41-4) —g.8 | 48.8 | 1885 39-2 1889 
Bandon ......... 49-3 9 49-0) — 0.3 1891 43.0 1886 
vania. 
Dy berry... 34-7 20 35-0 + 0.3 38-3 1883 24-9 1878 
GramMpiad 3| 22) — 39-2 29-3 1872 
Wellsboro ° 14 33-5 | — 4-5 41.4 1885 33-5 1893 
tatesburg 53-6) 12, 11 58-2 | I 51-2 1891 
South Dakota. 
Fort Sully 305 22 33-2 + 2-7 39-2 1878 21.1 1880 
Texas. 
57-6 21 56.8 —o.8 63-2 | 1883 46.0 1880 
Silver | 49-6 7 49-1| — 05 52.4 | 1890 45:3 1889 
35°8 37-1 | 4+ 1-3 46.0 1885 24.1 1880 
4. 
Strafford 33-4 20 33-7 | +03 37-9 | 1886 23-4 1873 
Virginia. 
Dale Enterprise ........ 46-2, 13 49-6 1888 1893 
Washington. 
Fort Townsend ......... 43-2! 40.1) — 47-3 | 1884 | 39-2 1880 - 
West Virginia. | 
Parkersburg ............ 46.0 12 41-5 | — 4-5 55-7 | 1881 40.1 1886 
Wisconsin 
Madisos 33-2 15 32-6 — 0.6 38-4 1890 1872 
Fort Washakie ......... 27-3 | 9 27-3 0.0 34-5 1890 10.1 1880 


TEMPERATURE, JANUARY TO NOVEMBER, 1893. 


For the period, January Ist to November 30th, the average 
temperature was about normal in the west Gulf states. In 
districts where the temperature was in excess the average ex- 
cess above the normal was as follows: extreme northwest, 0.5; 
southern Rocky Mountain slope, 1.3. 

In regions where the temperature was deficient the average 
deficit for this period was: New England, 1.3; middle At- 
lantic states, 1.3; south Atlantic states, 0.7; Key West, Fla., 
0.5; east Gulf states, 0.4; west Gulf states, 0.1; Ohio Valley 
and Tennessee, 0.8; lower lake region, 0.9; upper lake region, 
0.7; extreme northwest, 0.5; upper Mississippi valley, 1.3; 
Missouri Valley, 0.8; northern slope, 1.3; middle slope, 1.0; 
southern slope, 1.3; southern plateau region, 0.4; middle 
plateau region, 1.7; northern plateau region, 2.9; north 
Pacific slope, 2.3; middle Pacific slope, 1.9; south Pacific 
slope, 1.5. 


YEARS OF HIGHEST MEAN TEMPERATURE FOR NOVEMBER. 


The mean temperature for November, 1893, does not seem 
to have been the highest on record at any of the regular 
stations of the Weather Bureau. 

The highest mean temperature for November generally 
occurred east of the Mississippi River and south of the Ohio 
River, in the Northwest, and along the middle and south 
Pacific coasts in 1890; over the middle and northern plateau 
regions in 1885; over the lower lake region, Pennsylvania, 
and New York in 1883; along the middle Atlantic and south 
New England coasts in 1881; in the west Gulf states in 1879; 
over the upper lake region and in the middle Missouri valley 
in 1878. 
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YEARS OF LOWEST MEAN TEMPERATURE FOR NOVEMBER. 

The mean temperature for November, 1893, was the lowest 
on record at Fresno, Cal., the average being 52.8, or 2.6 below 
the normal; the previous lowest was 54.1 in 1889. 

The lowest mean temperature for November occurred in 
the Southwest in 1889; on the north and south Pacific coasts 
in 1886; on the middle Pacific coast in 1882; and from the 
Alleghany Mountain range over the central valleys, the Lake 
region, and the Rocky Mountain and plateau regions in 1880. 


MAXIMUM TEMPERATURE. 


The highest temperatures recorded for November at regular 
stations of the Weatber Bureau are given in the table of 
climatological data, from which the following are selected: 
Key West, Fla., 83 on the 21st; Jupiter, Fla., 85 on the 23d; 
Tampa, Fla., 85 on the 4th ; Titusville, Fla., "83 on the 22d : 
Jacksonville, Fla., 84 on the 5th; Corpus Christi, Tex., 86 on 
the 8th; Abilene, Tex., 86 on the Ist; San Antonio, Tex., 85 
on the 2d; Yuma, Ariz., 86 on the 8th; Tucson, Ariz., 84 on 
the Ist; San Diego, Cal., 84 on the 14th; Los Angeles, Cal., 
86 on the 14th; Eastport, Me., 60 on the 3d; Northfield, Vt., 
60 on the 2d; Duluth, Minn., 61 on the 7th; Saint Vincent, 
Minn., 58 on the 7th; 
Island, Wash., 53 on the 18th and 56 on the 7th. 


MINIMUM TEMPERATURE. 

The lowest temperatures recorded at Weather Bureau sta- 
tions are shown in the table of climatological data, from 
which the following are selected: Saint Vincent, Minn., —24 
on the 29th; Havre, Mont., —16 on the 30th; Moorhead, 
Minn., —20 on the 24th; Bismarck, N. Dak.,—15 on the 
80th; Miles City, Mont.,—14 on the 30th; Northfield, Vt., 
+2 on the 27th; Eastport, Me., +12 on the 27th; Jackson- 
ville, Fla., 32 on the 25th; Mobile, Ala., and Pensacola, Fla., 
32 on the 24th; Corpus Christi, Tex., 30 on the 24th; Key 
West, Fla., 64 on the 25th; Yuma, Ariz., 32 on the 19th. ' 


DAILY AND MONTHLY RANGES OF TEMPERATURE. 


The greatest daily range of temperature is given for each |} 
station in the table of climatological data for Weather Bureau 


stations. _ The extreme monthly ranges were 87 at Moorhead, 
ys Se Huron, 8. Dak.; 82, Valentine, Nebr., Bismarck, 
Dak., pe Saint Vincent, Minn. ; 84, Saint Paul, Minn. 


at the smaller monthly ranges were 19 at Key W 
Fla., and Tatoosh Island, Wash.; 24, Fort Canby, Wash. ; 36, | 
Galveston, Tex., and New York, N. Y.; 37, Harrisburg, Pa., | 
and Nantucket, Mass, 

LIMITS OF FREEZING TEMPERATURE. 

The southern limit of the region within which the air has | 
had a freezing temperature at some time during the month is | 
approximately shown by the full and dotted lines on Chart 
VI joining the places at which ‘the minimum temperatures | 
of 32 and of 40, respectively, occurred within the instrument | 
shelters of the Weather Bureau; the latter minimum is| 
usually accompanied by a more or less severe frost on the 
ground outside of the shelter. 
line of minimum 40 extended from a short distance below 
Jacksonville, Fla., southwestward across the peninsula to 
Tampa; it reappears again on the Louisiana coast south of 
New Orleans and follows the coast to Corpus Christi, Tex.; 
it reappears on the Pacific coast at San Diego, Cal., and fol- 
lows the coast line to some point north of San Francisco, Cal. 

FROST. 

The reports of frosts injurious to vegetation are as follows: 
4th, Parker, Ariz., vegetables killed. 12th, Wilgus, Ariz., 
vegetation killed. 15th, Alexandria, La., buds on sugar cane 
killed; Plant City, Fla., tender vegetation killed on lowlands. 
19th, Oracle, Ariz., tomato vines killed. 24th, Society Hill, 
S. C., tender vegetation killed; Alexandria, La., most of the 


Havre, Mont., 64 on the 5th; Tatoosh |; 


During November, 1893, the | ‘ 


cane killed. 25th, in northern Florida, plants ond veguinbles 
damaged. 

The following table shows the dates of the occurrence of 
the first light frost, the first heavy frost, and the first snow- 
fall at the respective stations: 


Dates of first light and oe Srosts and snow, ! jevember, 1893. 
| First frost. | | Firat frost.| 
State and station. am Er State and station. 
| 
Alabama. Colorado—Continued 
Bermuda 15 Rocky Ford ....... 
16 Scissors ....... 
16. Surface Creek . 
15 T. 8. Ranch.... 
| 16 Twin Lakes... 
Starlington .. 16 
Arizona. Connecticut. 
23 | Falls Village ......... 4 
Natural Bridge.......... 29 GreenGeld Hill 15 
Saint Helenas Ranch .......... 38 New Haven ....... 15 

K 14 District of Columbia. 

16 ©Federal Point .......... BS 
Crescent City 17 Green Cove Springs ..... IS 
coves 25 Jacksonville 
Folsom City .........+++ IO | Moseley Hall 
Independence ........... 17 gia. 

18 16 Camilla. 
2S | 17. Clayton.. 
Fleming...... 
Hawkinsville . 
Oakdale ........ Homerville .. 
OR Lumpkin..... 
McArthur . 
Pomona . Newnan ........ 
Ked Bluff... 
Sacramento . 
San Ardo.. Illinois 
San Bernardino 87 || 21 
Jan Diego BO 21 
Santa Maria ............. 3B | 2... 15 
Upper Mattole .......... 12 21 
or 20 
AVOOR 10 || Mount Pulaski 21 
Castle Rock TO | OFOMOD 21 
COPS sevens 10 | Palestine ....... 23 
TO || SUreatOr 13 
Middle Box Elder 2a wed ene 21 
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Dates of first light and heavy frosts and snow—Continued. Dates of first light and heavy frosts and snow—Continued. 


First frost. First frost. First frost. First frost. 


State and station. . State and station. State and station. . . ; State and station. 


Light. 
Heavy 
Snow. 
Light. 
Heavy. 
Snow. 
Light. 
Heavy 
Snow 


Indiana—Continued. Massachusetts—Cont’d. || Missouri—Continued, 
Connersville ....... 1s 12 | Mount Nonotuck Marshall! ..."..... 
Crawfordsville . 22 | Nantucket | New Boston...... 
City ... ‘ 11 | North Billerica.......... 
Delphi 21 20 | Plymouth.... .. 20 || Oakfield 
Franklin ....... -| |} Macksville ......... 88 | 20 || Palmyra .... oes 
Indianapolis . 1§ || Marion | Royalton..... oes 4 Princeton 
Rockville .......... 23 || Oberlin ° Westboro ...... 
Werdiiagtes 23 || Sharon Springs.. Winthrop ......... | Warrensburg............ 
Woods Holl..... Wheatland . cheese 
Purcell ....... ... § 29) Worcester ..... Nebra-ka. 


Ss 


Ames..... Wamego 11 | Berrien Springs......... 14 |, Bratton............ 
Audubon ....... ses Kentuc. 15 | Columbus........ 
Bonaparte 12 || Sandy Hook....... 23} Eacanaba 15 | Creighton .. ee ove 
Carroll ....... |. Louisiana. Fairview . ate -| Crete..... 

12 || Alexandria..... Grand Rapids ....... ' 14 David City ..... 


Hammond............. Maysville............ 14 | Glepwood.. ewe 

Lake Charles............ Washington 15 | Hebron.. 

Melville 


24 
Dubuque .. 
Elkader. ... New Iberia... | ir |) Indi 
Emmetsburg ....... New Orleans ............ Belle Plaine ............- Kenned 
Hopeville Bar 15 | Grand Meadow.......... Nebraska City: . 
Humboldt ..... 21 || Belfast. 15 | Hastings ........ || 
Indianola............. 26 15 | Mazeppa .... ugh 
lowa City .... 15 | Medford . 11 Red Cloud.. 
lowa Falls ... 16 Minneapolis 2 || Seward .......... 
Jefferson .. 25 Farmington |. 15 | Minnesota at Springview .. 
Keokuk ..... 21 || Fort Kent........... 6 | MOPTI® 20 || Stanton........ eve 
Keosauqua. 12 || 26] NeW || Superior... 
Knoxville ..........- 12 || Houlton............ 15 | New Ulm.. 21 | Syracuse 
Larrabee || 15 | Redwood 29 || Table Rock 


= 
& 


3 
2 


Rolling Green .... 
Mechanicsville ..... || Bachmans Valley 15 | Royalton...... 
Monticello ...... at || Baltimore ........... 15] Saint Charles.........-.. || Weeping 
Newton ......... 12 |) Barren Creek Springs ...|..... |...... 24 | Saint Cloud ........... oc] | 
| Chestertown....... 15 | Saint 2 || Nevada. 
Oskaloosa ...... ..... 29 || Cumberland......... at | Saint a1 | Candelaria....... 
12 || Darlington ; 14 | Sandy Lake Dam 21 | Carson City .. ; 
Panama ..... 88 15 | Starbuck aa || Empire Raneh 
Richland ...... 12 || 15 | Wabasha ....... 2 — 
Rock Rapids .... 11 || Fenby....... 15 | 25 || Genoa. 
Sibley ..... tr || Frederick .......,...... 29] Warren..... 2 
11 || Mount Saint Marys .....|...... £4 | 25 
Spirit Lake......... I New Market ........... 34 Mississippi. Paligade 00008 
Storm Lake IE || SOLOMOMNS 24] Biloxi.......... 
Valley Lee..... 24) Edwards ...... 
Ww 14) Fayette.. 
Hattiesburg . 
19 | Louisville..... New Hampshire. 
|] 


s 
= 


= 


Webster City........ 
Kansas. 
* 20 | Pearlington . > 
ED oe a1 | Vicksburg .. leo 
11 || Chestnut Hill 15 | Woodville ......00 || COMCOFG....... 

Missouri. 


East Canterbury .. 


Bertin 


Fairport........ 
«sacs 11 || Gilbertville ............. 


|| Manchester ............. 


Na«hua...... eee 


BASSSSES 


Eureka Ranch......... 22 || Hingham ...... Gallatin.... || North Conway .. 
Garden City ......... 11 || Lawrence . Gorin........ ES |) 


Hannibal 
Kidder ...... 
Lamonte .........- 
22 || DOVOTLY 


Grinnell ..... 221] Leominster 
22 || Mansfield ............ one 


2 


“=< 
3 z= 
: 


> 
4 
4 

Z/Pis 
| 

| | : 
| #2 
12 
29 
{ 
29 
29 
29 
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29 
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Dates of first light and heavy frosts and snow—Continued. 


Dates of first light and heavy frosts and snow—Continued. 


First frost. First frost. 


: my) State and station. State and station. 


Light 
Heavy. 
Snow. 
Light 
Heavy 


First frost. First frost. 


State and station. State and station. 


Light. 
Heavy. 
Light. 
Heavy. 
Snow. 


New Onie—Contineed. 
eon.. 


Eug Harbor City.. || New Berlin...... 
........ 19 || New Comerstown 
Franklin Furnace .......| 16 || New 
Pranmkiinville 15 || North Lewisburg 
Junction ........ closes ésleseves 15 || Oberlin......... ce 
Lambertville. 15 || eves 
MOOPestOWN 25 || Portsmouth ...... .. 
New 20 || Ridgeville 


24 || Shomandoali . 


South Orange.........++ 19 || Vermillion...........++- 
Toms River ......... 19 || Vickery ...... 

New Mezico. Warren 


ef Estalina Springs .. 11 || Waynesboro. 
Halle Peak ..... 11 || Westerville. 
La Lus .......- 12 11 || Wheeler.:... 


Socorro... Voces 20 Oklahoma, 

> New York. Oregon 


Honeymead Brook..... ° 1s || Portland .. 
Lockport...... ° 14 Roseburg. 


Middletown.. 15 | The Dalles .. 


New Lisbon...... 4 || Umatilla ......... 
North Hammond. 15 || 

Port Jervis.. * || Clarion........ 

Rondout ....... 4 || Dubois ........ 

a South Kortright 4 East Mauch Chank.: 
Stiliwater .. 15 || 

Turin ....... ° 15 | Free 

Varysburg ts Harris 


Waverly.... 

Wedgwovud 

‘North Carolina. || Parkers Landing ........|.«. 


3 


Blowing Rock | Selins Grove ............ 
Currituck Inlet 16 State College ............ 
Hatteras ...... coo} 197 25 West Chester 

Henderson 5 || West Newton ........... 
Highlands ........ Rhode [sland. 


Rittyhawk 17 24 | Block Island ............/.. 


ROXDOrO. 24 || Charleston ........... 25 

Tarboro ........ ec I 23 | McCormick ........ 25 


North Dakota. 


Fargo .....+.. 88 


Big Prairie ........ 23 || Wolsey........ 
Bladensburg .......... || Tennessee. 


South 


Cambridge ..... Teras. 
GORGE pec 15 | Abilene....... 14 
Cardington ..... 16 || AULOTA 1B 
Clarkaville 23 || Childress ............ 
Columbus ......... 15 | College Station.......... TS 
23 || MeGregor 18 |. 
Levering ..... New Braunfels .......... 15 
Mensfield ...... 24 | San Antonio...........++ 15 24 


Marietta . 23 
27 


Stella 10 15 |.. 


_| Birdsnest...... 


Texas—Continued. | Washington—Cont'd. | 
Utah. OlyMpia 


| 

LOVAN 16 || Tatoma . 23 
EAB. 37 Tatoosh I 23 
coves 17 || Walla Walla.. 23 
Moab 17 || Waterville ........... 2 
Ogden ...... | West Ferndale....... 
9 | West Virginia. 

Cornwall .........++ 8 | Elkhorn....... 14 

Ashland 5 | Martinsburg ..... 


Bedford City 2t | Point Pleasant . 


Spencer ...... 
Cape Charles 2 | Wisco 


Charlottesville......... 21 || Baraboo .. 
Dale Enterprise. . 14 14 
Falls Church... 15 21 
Hampton ...... 16 24 2I 
Hot Springs . eee 15 12 
Irwin...... eee 21 
Lexington ... 21 || Centralia. 
Lynchburg 2 | Chippewa Falls . 15 
Marion ..... 15 || Delavan 21 
Norfolk ... 24 || Eau Claire .. ar 
24 || Fond du Lac, 13 
Petersburg .. 20 23 i Harvey 21 
Richmond 24 || Janesville. 
Riverton 21 || Lancaster . 13 
cone ccccece 24 | Lincoln .. 14 
Spottsviile ..... 24 || Madison..... 21 
2% || Manitowoc,... a1 


Staunton ....... 22 || Ménomonie . 2 
Stephens City 19 || 12 


Dayton .. 88 | Portage ..........- 


23 || Reedsburg . 12 


Fort Canby. I || Shawano ........ 

Fort Simcoe............. | Valley 14 

Fort Waukesha ......... 15 

Lakeside ....... 22 

“ 


PERIODS OF HIGH TEMPERATURE. 


The most interesting period of high temperature was that 
which prevailed on the Ist from Colorado and New Mexico 
northeastward to Michigan, when the maximum temperatures 
of the month occurred over this region. On the 2d this area 
had moved eastward and became a much longer and narrower 
oval from southern Texas to Vermont. On the 3d this warm 
wave prevailed over the east Gulf states and the entire Atlantic 
coast. There is every evidence that these warm waves are 
the combined result of insolation in a clear sky, and of the 
dynamic warming due to a rather rapid descent; when air is 
slowly descending in a clear sky the dynamic heating may be 
counteracted by cooling due to gaseous radiation, and the 
descending air becomes a cold wave, but when rapidly descend- 
ing, the descending air becomes a warm wave and the cooling 
by radiation must complete its process after the air reaches 
the ground. 

PERIODS OF COLD WEATHER. 


The minimum temperatures for the month generally oc- 
curred on the 30th in the Northwest, but a movement of low 
temperature began on the Pacific coast on the 19th, extended 
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eastward to the eastern slope on the 23d, prevailed over the 
Mississippi and Ohio valleys and the Gulf States on the 24th, 
and on the south Atlantic coast on the 25th, the middle 
Atlantic states on the 26th, and New England on the 27th. 
During this eastward progress the minimum temperatures 
occurred as follows: In the Pacific states 23 to 32 on the 17th, 


18th, and 19th; on the eastern slope 8 at lower stations and 
2 at the summit of Pikes Peak; on the 24th, —10 at northern 
stations, +10 in the central and +40 at the southern limit; 
on the 25th, from 20 to 30 in the south Atlantic states; on the 
26th, from 15 to 25 in the middle Atlantic states and lower 
lake region; on the 27th, from 2 to 27 in New England. 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States 
and Canada for November, 1893, as determined by reports 
from about 2,000 stations, is exhibited on Chart III. In the 
meteorological tables the total precipitation is given for each 
station; the departures from the normal are given for regular 
stations of the Weather Bureau in the table of climatological 
data. The figures opposite the names of the geographical 
districts in the columns for precipitation and departure from 
the normal show, respectively, the averages for the several dis- | 
tricts. The normal for any district may be found by adding 
the departure to the current mean when the precipitation is 
below the normal and subtracting when above. 


NORMAL PRECIPITATION. 


The normal precipitation for November is greatest on the 
coast of Washington and Oregon,.and least in the extreme 
northwest, as shown by the following selected stations: 
Tatoosh, Wash., 11.9; Fort Canby, Wash., 8.2; Olympia, 
Wash., 6.5; Roseburg, Oregon, 3.6; Portland, Oregon, 6.0; 
Assinniboine, Mont., 0.6; Bismarck, N. Dak., 0.7; Fort 
Buford, N. Dak.,.0.5; Cheyenne, Wyo., 0.3; Fort Custer, 
Mont., 0.4; Dodge City, Kans., 0.5; Las Animas, Colo., 0.2; 
North Platte, Nebr., 0.4; Saint Vincent, Minn., 0.6; Fort 
Sully, S. Dak., 0.4; Valentine, Nebr., 0.5; Yuma, Ariz., 0.3. 

PRECIPITATION FOR NOVEMBER, 1893. 


In November, 1893, the monthly precipitation was over 6 
in southeastern Virginia and at Cape Hatteras, N. C., also in 
Louisiana, except near the mouth of the Mississippi. More 
than 6 fell at most stations in northern California and near 
the coast of Oregon and Washington. The maximum rain- 
falls were from 12 to 18 on the coast of Washington and 
Oregon; the exceptionally heavy rainfalls were 20 at a volun- | 
tary station near Roseburg and 34 near Portland. In the 
interior the precipitation has been mostly in the form of 
snow which, when melted, gave a maximum of 5.09 at Sault 
Ste. Marie, Mich., and 5.56 at Parry Sound, Ont. The 
stations that have reported no measurable precipitation 
during November have been confined generally to Arizona, 
New Mexico, eastern Colorado, western Kansas, and Nebraska. 


DEPARTURES FROM NORMAL PRECIPITATION. 


The precipitation was in excess of the normal at a few 
stations in the east Atlantic states and at most stations on 
the North Carolina and Virginia coasts, where the excess 
averaged about 3; a slight excess was also reported at Detroit 
and Port Huron, Mich., Davenport and Keokuk, Iowa. The 
principal area of excess includes Montana, Washington, 
Oregon, and northern California; the maximum excess was 
7.3 at Eureka, Cal., 6.4 at Fort Canby, Wash., and 6.6 at 
Olympia, Wash. 

Considered by districts, the monthly precipitation for No- 
vember, 1893, when compared with the normal for the month, 
' furnishes the following percentages; the precipitation is in 
excess when the percentages of the normal exceed 100: Mid- 
dle Pacific coast, 204; northern plateau, 182; north Pacific 
coast, 159; northern slope, 121; middle Atlantic states, 112; 
west Gulf states, 98; middle plateau, 90; upper Lake region, 
88; extreme northwest, 86; south Atlantic and east Gulf 
states, 81; lower lake region and upper Mississippi valley, 


78; middle slope, 73; Ohio Valley and Tennessee, 66; Mis- 
souri Valley, 61; New England, 53; southern plateau, 41; 
south Pacific coast, 38; southern slope, 37; Key West, 19. 
The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitation for 


_November for a series of years; (2) the length of record dur- 


ing which the observations have been taken and from which 
the average has been computed; (3) the total precipitation 
for November, 1893; (4) the departure of the current month 
from the average; (5) the extremes for November during 
the period of observation and the years of occurrence: 


£ Ext for November 
e €is.| 
State and station. Greatest. Least. 
<2 | 4 
3 
Arizona. Inches. | Years | Inches.| Inches. 
Fort 1-18 17 | 0-28 | — 0.90 
Fort Mohave. .......++ 0-61 21 | 0.28 | — 0.33 
Whipple Barracks ..... 0.78 21 | 1.16 | + 0.38 
Arkansas. 
Keesees Ferry........- 4-34 12| 2.51 | — 1.83 
California. 
Riverside 0. 68 13} 0.48 | — 0.20 
Colorado. 
Las Animas.......++++- 0. 22 T. | — 0.22 
Merritts Island ........ 2.26 15 | 1.99 | — 0.27 
Georgia. 
Forsyth... 3-44 19 | 1-54 | — 1-90 
laaho. 
Boise Barracks ........ 1-09 20 | 3-14 2.05 
Fort Sherman........-. 2-97 10 | 7.00 4-23 
Indiana 
Lafayette 3-24 11 | 2.65 | — 0.59 
1.46 22 | 0.84 | — 0.62 
Independence . ........ 1-89} 21] 1-44 | — 045 
Grand Cotean .......+++ 3-39 10 | 6.42 | + 3-03 
Maine 
4 2 I. — 3-14 
land. 57 3 43 3 
2. 22| 2-01}— 0. 
Michigan. 
Kalamazoo 2-61 17 | 2.09 | — 0-52 
issourt 
Bodlalia ...cce 2.02 15 | 2-16] + 0.14 
Fort C or. 68 | + 1.16 
ort o- I. 
aska, 
Robinson 0. 52 1o | 0.23 0-29 
(NEAT I 0.72 0-02 
Nevada. 
BrOwWNs 0. 20 OB 
Carson City 1-63 16| 149 | — 0.14 
New Hampshire. 
Hanover 3-66 22 | 0-94 | — 2-72 
New Mexico. 
0.81 11 | 0.06 | — 0.75 
‘ort Wingate .......... 20 
York. 
Cooperstown ...+ 3-08 22| 2-20| — 0.88 
Platisburg Barracks...) 2.38| 22] 1.28 | — 1-10 
North Carolina. 
LONOIF 21| 2-20| — I-19 
Oklahoma, 
Fort 0.97 10 | 0.93 | — 0.04 
1-44 a1| 1-30| — 0-14 
Fort Supply 1-01 13| 070 | — 0.31 
Band : 6.16 + 7-88 
OR. 15 | 14-04 
vania. 
Dyberry 3-21 2.17 | — 1.04 
GraMPIAN 3-0 1-72 | — 1-31 
Wellsboro.... 14 | 3-00) — 1.28 
South Carolina. 
Statesburg 1-85" 12) 2:19 | 0-34 
South Dakota. 
Fort Sully 0.42, 22) O55 | + 0-13 


| 
4 
891 
892 
| 
"gr 
890 
882 
884 
875 
872 
893 
887 
882 
885 
887 ah’ 
892 
883 
882 
876 
882 
‘92 
72 
82 
72 
86 
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Departures from average precipitation—Continued. 


$ | (5) Extremes for November. 
ez & | es 
State and station. | Greatest. Least. 
<6 4 = | Am’t.| Year. |Am’t.) Year. 
Texas. Inches | years Inches. bee Inches Inches 
2-98 21 | 4-90 I 7 1874 | 0-25 
Silver 1.14 7| 4 Pe 0. 03 
36 19 | 070 + 0.34 1.83 1874 | 0.00 
Strafford ....... 343 20} 1-75) — 1-68 6.20 1888 | 0.50 1874 
Virginia. 
Dale Enterprise ....... 2-63 13 | 2-40 | — 0-23 6. 46 1886 | 0.52 1882 
Washington. 
Fort Townsend........ 2-83 18 | 5-31 | + 2-48| 9.27 1874 | 0.39 1884 
West Virginia, 
Parkersburg ........++. 3-01 8| 2-07 — 0-94 4-96 1889 | 1-12 1892 
Wisconsin. 
2-04| 130|—0.74| 6.02 1879 | 0-40 1875 
Fort Washakie......... 0. 56 9| 40) + 0.84 1.40 1893 | 0.06 1890 
* Frequently. 


PRECIPITATION, JANUARY TO NOVEMBER. 


For the period January to November, 1893, inclusive, the 
total precipitation was in excess over the en Mountain 
plateau regions and the north and middle Pacific coasts by 


about 15 per cent of its normal value. Over the rest of the 


United States the total precipitation was deficient, and es-| 


pecially over the middle and southern Rocky Mountain slopes. 

The precipitation for the current year, as compared with 
the normal for this period, furnishes the following percent- 
ages; the precipitation is in excess when the percentages of 
the normal exceed 100: 

Northern plateau, 134; north Pacific coast, 125; southern 
plateau, 107; middle plateau, 105; middle Pacific coast, 105; 
middle Atlantic states, 98; Ohio Valley and Tennessee, 95; 
lower lake region, 92; south Atlantic states, 92; extreme 
northwest, 91; upper Mississippi valley, 89; New England, 
88; upper lake region, 88; Missouri Valley, 86; east Gulf 
states, 84; northern slope, 78; southern Pacific coast, 77; 
Key West, 73; west Gulf states, 72; southern slope, 68; mid- 


-dle slope, 63. 


YEARS OF GREATEST PRECIPITATION FOR NOVEMBER. 
The precipitation for the current month is the largest on 


record at regular stations of the Weather Bureau as follows: | Seare 


at Norfolk, Va., 6.75, or 3.6 above the normal— the largest 
preceding being 6.4 in 1881; Astoria, Oregon, 17.41, or 9.7 
above the normal—the largest preceding being 16.78 in 1892. 

The greatest recorded precipitation for November occurred 
over the greater part of Louisiana and Arkansas in 1889; 
along the middle and south Pacific coasts in 1885; in the 
interior of the east Gulf and south Atlantic states in 1880; 
from the lower Missouri valley over the western lake region 
in 1879; and in Maryland, the District of Columbia, and 
Virginia in 1877. 


YEARS OF LEAST PRECIPITATION FOR NOVEMBER. 


The precipitation for the current month is the least ever 
reported for November at regular stations of the Weather 
Bureau, as follows: Albany, N. Y., 0.91, or 2.2 below the 
normal—the smallest preceding precipitation for November 
was 0.97 in 1882: Erie, Pa., 1.97, or 2.5 below the normal— 
the smallest precipitation during preceding Novembers was 
2.51 in 1874. 

In general the least precipitation for November was noted 
in the south Atlantic and east Gulf states, and from the Pa- 
cific coast eastward over the middle and northern plateau re- 
gions in 1890; in the extreme upper Mississippi valley in 
1888; over the greater part of New England in 1882; over 
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Illinois, eastern Iowa, and eastern Missouri in 1875; and in the 
Ohio Valley in 1872. 
EXCESSIVE PRECIPITATION. 

The following tables for November, 1893, show, by states, 
the number of stations reporting total precipitation to equal 
or exceed 10.00 inches during the month; 2.50 in 24 hours, 
and 1.00 in 1 hour: 

Monthly precipitation to equal or exceed 10.00. 


State State. 
Washington 
Precipitation to equal or exceed 2.50 in 24 hours. 
| | 
State. ze Dates. State. Dates. 
a” | z 
Louisiana......... 24 | 18, 18-19, 19) as-26,| Arkansas ........ 3 | 20, 25-26, 26-27 
26, 26-27, 27-28. || Mississippi...... 3 | 25, 20-27, 27 
Oregon..........+- 12 | | Florida.......... 2 | 4, 21-22. 
23, 23-24, 26, 27- || Maryland........ 2 | 8-9,9. 
28-29, 29, 30- | Washington...... 2 | 4-5) 23-24, 
California......... 9 | 25-26, 26, 26-27, 26-| Alabama ......... | 27. 
28, 27- Missouri ........ I | 27- 
Virginia ........++ 8 | 7-8,7- 8, 8-9 South Carolina... 1 | 6. 
North Carolina... 4 | 6-7,7-8, 8. Tennessee ....... I | 26-27 
4 | 13-14, 19-20, 25-26, || 
| 26. 
| 
Precipitation to equal or exceed 1.00 in 1 Aour. 
- 4 | 20, 26. | Louisiana ....... 2 | 18,26. 
Florida .........++ 2 | 427- South Carolina .. | 6 
Table of excessive precipitation, November, 1893. 
| 
| 
35 Rainfalla-so | Rainfall 1 inch, 
or more, in one 
| mere ins hour. 
State and station. 
on 
ze 
Alabama. Inches. | Inches. 
BreWto. 3-00 
Arkansas. 
2-73 
3-12 
California, 
Cloverdale 2.62 
Crescent City Lighthouse 13-05 
3°70 
Grass Valley 2-50 
Mille College 2-8 
Shasta SPring’s .... 10.03 3-05 
Trinidad Lighthouse 10-06 
3°63 
Upper 14-93 5-93 
Gainesville... 3-65 
3-50 
Louisiana, 
3-00 
3-17 
Baton Rouge . 3-33 
3 
COVINQtON 2-60 
2. 
4-06 
§-09 
2.72 
337) 
3-00 
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Table of excessive precipitation—Continued. 


Maximum rainfall in one hour or less. 


State and station. 


Louisiana—Continued. 


> 


Plaquemine ..........+.. 


Sugar Experimental Station . cocccsvece 


Maryl 


BOIOMOND 
Valley Lee 
Mississippi. 


North Carolina. 


Palkland ........ 


Corvaliis (mear)........ 


McMinnviliea................. ove 
Oregon City .......... 
Springbrook....... 
Tol 


Simpsonville.............. 
Ten 


cles 
Sulphur Springs .... 


Cape Charles........... 
wee 
Palis Church.............. 

Norfolk ....... 
Saluda..... 
Spottsville...... oe 


Union City.......... eee 


or more, in one 


y rainfall 


to inches, or more. 


| Month! 


MAXIMUM RAINFALL IN ONE HOUR OR LESS. 


The following table is a record of the heaviest rainfall dur- 
ing November, 1893, for periods of five and ten minutes and 
one hour, as reported by regular stations of the Weather Bu- 
reau furnished with self-registering rain gauges. 
refers strictly to rainfall; the frequent interruptions of the 
self-register, due to snow, explain the numerous cases of in- 


complete record. 


This record 


Maximum rainfall in— 


Station. 
Date. 


5 min. | Date. Date. | r hour. 
| 


Atlanta, © Inch. Inch. Inch. 
tlan 0. 05 21 0.09 21 21 
Baltimore, MG... GE 8 0.05 8 
Boston, O02 28 0. 04 28 
Cincinnati, 0-05 2, 21 0. 08 2, 21 0. 30 21 
11). ©, 27 0.02 27 
Clovetand, OhIO®. 
Denver, Cote.®. 
Detroit, Mich O06 29 0.07 29 
Dodge City, @ 
Duluth, Minn, ©. 
Eastport, Me. ® Ov Ol 1 0.02 5 
Galveston, TCX O38 1 0-45) 18, 
Indianapolis, Ind O10 21 0-14 21 
Jacksonville, Fla. ..... 27 o. 18 27 
Jupiter, 4 o. 68 4 
Kansas City, MO 0-02 21 0.03 21 
Key West, Fla. oceccccccosecoeccccosese 0. 04 14 0.07 14 
Marquette, ©. 
Memphis, Tenn 006 4 0.10 21 
Milwankee, 
Nantucket, Mass 06 13 ° 
Nashville, Tenn. 0+ 05 21 
New Orleans, 35 21 0.64 ar| 
28 
8 ° 
7 


. 
. 
. 
. 
. 


S$: 28 


9: OO: 


Olympia, 0.10 7 0. 44 
Philadelphia, Pa ........scccccccccesees| 0-06 27 0. 07 4) 27 0.17 
Portland, 0.05 28 0. 07 28 0.21 
Portland, O05 5 
Rochester, N. 3 0.03 3 O.11 
Saint Paul, 
Salt Lake City, Utah .......scccsccssees| OOF 0.02 27 
3an Diego, Cal...... 6c 0-07 0.12 17 
Jan Francisco, O09 0. 07 24 
Savannah, GB 0. 28 0.47 27 
27 
4 
8 
27 


BR 


° 
w 
° 
8 
BS 


236 
3 


& B38 


Tampa, 0.25 0-40 
C.F... 0.03 0. 05 


2548 


* Record incomplete. t Self-register out of order. t Lesa than 0.05 in 1 hour. 
§ Estimated 


The following tables show the number of years for which 
monthly precipitation to equal or exceed 10.00 inches, daily 
precipitation to equal or exceed 2.50 inches, and hourly pre- 
cipitation to equal or exceed 1.00 inch has been reported in 
the several states and territories for November during the 
last 24 years: 

Excessive precipitation. 


State. 


No. 
noted. 


Washington. 
206000 


OPOGON . 


Minnesota. 


Massachusetts . 
Mew Fork... 


New Jersey New MeXiCO 


South Carolina 


Connecticut.... 
Delaware... eee 
Georgia ove 
Kansas... 
Michigan . see 

Pennsylvania 


Excessive daily precipitation (24 hours). 


Tennessee ..... Arkansas ....... ee 


moooo 


Mississippi COMMECHICUE 


“ag 
$21 
i le 4 
more, in 24 
< 
3-35 | 26-27 2.00 | 2 00 | 26 | 
|......... 4-00 | 26-27 
| 2-65 2-3 
14204 | GOS.) p> 
2:85 | 27-28 
16.53 3-St | 28-29 
2-25 | 1 45 
ta | 
= 
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Excessive daily precipitation (24 hours)—Continued. Excessive daily precipitation—Continued. 
State. State. Station and state. | Stationand state. | 8 
62 | z 
z Zz < | < 
an ; 
8 || 3 Inches. Inches. 
Washington. ee 8 || Colorado ...... 3 | Dyersburg, Tenn.......| 5.10 Md.....| | 23-24, 1877 
Maine ....... 7 || Delaware ........ 2| Franklin, 5-09 | 18-"9,1 lia, [ll ...... 26, 1887 
New Jersey. e 7 || Indian Territory 2 | Palestine, Tex 5-05 3 || Ellsworth, N.C 5-00 28, 1880 
Pennsylvania 7 || Vermont .... 2| White Plains, N. Y.... 5-04 | 27-28, 1890 Reidsville, N. 5-00 7-8, 1885 
California . ‘ 7 || Arizona...... 1 | Lake Charles, La......| 5.00 6, 1890 L 
ANBAS ....+. 6 Jistriet o umbia I 
New 6 || Minnesota .. I * October g:-Hovember 1. 
Mie 6 i Nebraska .... I One hour and less. 
Ohio....... 6 || New Mexico. 1 
Kentucky cb 5 || Idaho........ 
Maryland .......... 4 || Newada....... ° 
Excessive hourly precipitation. 
—— New York, N. 02 18, 1886 
Texas ........ | Galveston, Tex O38 |005| 18,1893 
cess Mow Orleans, 0.35 | 0 05 21, 1893 
o | Jupiter, Fla.*...... | 0 05 4, 1893 
North ease 3 || indian Territory o | Savannah, Ga | 27, 1893 
California 2 | Maine ...... o| Tampa, Fia......... O25 | 0 O5 27, 1893 
South Carolina ....... ° DO.® 0.68 | 10 4; 1893 
District of Columbia 1 || Nevada....... ° New Orleans, 0.64 | 10 21, 1893 
| New Hampshire ......... | Galveston, 1648 | O IS 1877 
Kentucky ...... o | Vicksburg, 1.82 | 0 20 15, 1879 
t || New o | Logtown, 2.10 | © 30 1, 1892 
t || Ohio....... o | Hallettaville, Tex 1-60 | © 30 8, 1891 
Virginia. |) The Dakotas ° Record i 
LOUISIANS I ° 
ATIZONA © |) Washington ° MONTHLY SNOWFALL. 
depth of snow that Sell during the month of Novem- 
Connecticut | o| ber, as reported by both regular and voluntary observers, is 


The following tables give exceptionally heavy monthly, 
daily, and hourly precipitation reported for November during 
the last 24 years: 


Station and state, Am’t. | Year.’ 


Glenora, Oregon .........«+++| 34-88 | 1893 || Neah Bay, Wash...... 
Crescent City, Cal.........++| 3-93 | 1885 || Fort Stevens, Oregon 

bab conceal 1885 | Point Pleasant, La 
Glenora, Oregon .............| 2§-§6 | 1892 | Neah Bay, Wash.. 


shown by the lines and figures on Chart VI, which also gives, 
by the full line, the limit at which minimum temperatures 
of 32° F. were at any time reported at the regular Weather 
Bureau stations; by the dotted line is given a similar limit 
for 40°. These air temperatures within Weather Bureau 
shelters are, of course, higher than would be given by ther- 
The line of 40° within a 
shelter usually marks the limit of frosts on the open surface 
of the ground. The date of the first snow is given in the 
table of dates of first frost on p. 316. 

Monthly snowfalls of five inches or more occurred as given 
in the following table, and in states where the maximum was 
below that amount the station reporting the greatest is given : 


Snowfall of five inches or more, November, 1893. 


mometers exposed in the open air. 


Fort Gaston, Cal........ sees] 24-54 | 1885 | Aberdeen, Wash. 
Georgetown, Cal «| 24-12 | Langlois, Oregon.. 
Edmanton, Cal ........ seeeeseees] 23-09 | 1892 | ¢ 
Daily (24 hours). 
3 
| ; 
Station and state. Station and state. 
on Inches. | on ~~ | Inches. 

Edmanton, Cal ........| 14-50 | 28-30,1 eta, Cal ......... 29-30, 1892 
Middletown, Cal....... Red Bluff, Cal.......... 5 
Los Gatos, Cal. 6.. U pper Mattole,Cal....| 5.93 | 26-28, 1893 
Cloverdale, Cal... Cape Charles, Va ...... | 5-92 | 7-8, 1893 
Georgetown, Cal.... Charleston, 3. | 16-17, 
Glenora, Oregon .......! i Thatéhers Island, Mass 5-75 | 18-19, 1878 
Fort Barrancas, Fla....| 10-39 | 26, 18 Birdsnest, Va..... | 7-9, 1893 
San Luis Obispo, Cal...) 10.04 | 17-18, 1885 Cc heneyville, La.. | 9, 1891 
Placerville, Cal. b......) 92 | 28-30,1892 Galveston, Tex... coe} §-63 | 6, 1872 
Susanville, Cal......... | 8.91 | 28-30, 1892 | Fayette, Miss.. §-60 | 27-28, 1880 
Binff Settlement, Tex .| 8.00 | 14-16,1874 Hampton, Va. §-53 | 7-9, 1893 
Cheneyville, La........| 7-91 | 15-16, 1890 | Wellsboro, Pa... 23,1884 
Dover, Del | 18-20, 18765 Norfolk, 5-48 | 8-9, 189, 
Langlois, Oregon ...... | 9.30 | 28-29, 1893 | Boston, "Mase ........ 5-43 | 20-21, 18 
Point Pleasant, La.....| 7-10 20,1877. East Clailam, Wash . 5-41 | 17-19, 1892 
Marion, Ala....... eecvel 7-00 6-7, 1885 | Barnegat City, N.J.... 5-33 | 24-25, 1877 
Melisaa, Tex....... coool 1, 1877 || Saluda, Va........ esses] 1893 
Belmont Farm, Tex... 7-00 1, 1877 | Linnville, N. C.. § 25 | 9-10, 
Point Pleasant, La..... 6.80 | 8, 1877s Ft. Independence, Mase 5-25 | 21-22, 1874 

uitman, Ga........ 6.70! Newport, Mich ..... | 24-25, 
Glenora, Oregon ..... 23-24,1893  Spotteville, Va......... 524 | 77-1893 
Brenham, Tex ......... 6-45 | 25-26, 1833 Shasta Springs. Cal.... 521 | 27-28, 
Milton, Mass .......... 6.20 | 25-2751 Charleston, Ill......... | 26-27, 
Hatteras, N.C......... 6. 16 7-8, 1893 Nevada City, Cal...... 5-20 | 30, 1892 
Booneville, Miss....... 6.12 | 2t-22,1891 Okaloosa, 5-20 9, 1879 
Cape Henry, Va........ 6. 08 7-9, 1893 Palermo, Cal.........++ 5-16 29-30, = 
Fort Barrancas, Fla... 6.07 | 16, 1881 | Mattoon, Ill...... avecce] 988 26, 1887 


Point Pleasant, La. 6.03 | 11-12, 1881 Camden, 514 | 1892* 
Greensboro, Ala ....... 6.00 6-7, 1885 | Camden, Ala. a. ++ 1892" 


State and stations. | Inches. | 


State and stations. 


Inches. 


Edmanton.. 

Julian.. 


Krec 


Castile Rock . 

Climax ...... 

Collbran...... 

Como ( near) 

Denver ....... 

Divide Experimental Station..... 

Dumont 

enw r 

Grand Junction....... 


Moraine ......... oe 


| Stamford ....... cove 
| Steamboat Spring .. 
Surface Creek ...... 


Qian 


~ 


Colorado—Continued. 
(MOAT) 
Pikes Peak... 


| 
Ward District............... 
Connecticut. 


aware. 


Seaford 
st of 


04 
Idaho. 


Grangeville 
Idahe Falls. 
Payette... 


30 


Trace. 
Trace. 


SE 


oy 
on 


af 
Monthly. 
Station and state. Am’t. 
Inches. 
23-06) 
covces| 22-21 1877 
ate 20.84 | 1877 | 
20-62 1892 
——} 
Alabama. 
| Arizona, 48. 
21-0 || SCIMBOTS 12. 
12.0 || Smoky Hill Mine 27- 
Colorado. T. 8. 5. 
Boulder 9-0 43- 
Utnors 


NoveMBER, 1893. MONTHLY WEATHER REVIEW. 
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Snowfall of fice inches or more—Continned. Snowfall of five inches or more—Continued. 
| 

State and stations. Inches. | State and stations. Inches. State and stations. | Inches. | State and stations. fepares 

Uinois—Co | Washington—Continued. 

— ‘ipley 6.0} Bement 11.0 East Sound..... Bee 5-5 

Audubon ..... -} 8.0 | Park Rapids .. eee 5.0 12.0 West Virginia. 
Beatle Plaine || Pine River z° Pleasant 0 
Carroll ..... 5-0 | Pokegama Falls ............ 
Cedar Rapids....... | 5-5 || Royalton ......... 16-5 
Des Moines..... -1 || Wabasha ........ 8.5 | Smethport .......... | 
7.8 | Unionvi 2.5 | Ashcroft 5-5 Delavan (MOAT 11-5 
Mechaniceville..... Fore Custer arfish ... 9-5 || Hayward ......... 10-5 
— Wessin ton Springs... 5-0 || Junesville...... es 8.5 
|| Hartington OO | os 9-0 || Osceola ........4- 
Benton 6-8 || Palmetto ...... 7-0 9.2 || Stevens Point 17.0 
Berrien <pringsa....... . 5-5 3.0 || Valley Junction.......... 
Lathrop... 10.0 New Jersey. 
1.2 DEPTH OF SNOW ON GROUND. 
| Sulphur” Springs. The depth of unmelted snow lying on the ground on the 
12.0| first Monday of each week during the winter season is shown 
| 12.0 | 10-0) by a series of weekly maps published by the Weather Bureau, 
Baldwinsville. beginning with Monday, December 4, 1893, based upon tel- 
Sault | | reports received from a comparatively few selected 

11-5 || Friendship ....... see] 9-8} stations. 
Williamston...... 8.0 |) y The accompanying chart, To VII, gives the depth 

cece 11.0 | of snow lying on the ground on November 30 at nearly a 
Albert Lien 7-0 | Number Four 
Blooming Prairie ............ 5-5 || Port 7.0 report the presence of m g 
Caledonia ..........- 13-9 | of distribution are so great that it seems har y practicable 
5-0 | 22-8/to draw lines of equal snow depth, and yet an attempt has 
Wedgwood been made to indicate the zone where a trace of snow is still 
North Carolina. ..s{left on the ground. The line of 5-inch depth has also been 
Farmington ..... 12-5 || Will@yton 
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drawn through regions where reports are sufficiently numer- 
ous to indicate that the general average depth is not less than 
that amount. The maximum depths are from 12 to 20 
inches in the upper peninsula of Michigan; from 5 to 36 
inches in the western portion of the lower peninsula of Michi- 
gan; from 10 to 12 inches in northern Wisconsin and north- 
ern Minnesota; from 6 to 20 inches in western Montana, 
northern Idaho, and eastern Washington; from 10 to 40 
inches in the mountainous parts of central Colorado. The 
data for the 15th shows that on that date the maximum 
depths of snow were: 20in Colorado; 10 in Upper and Lower 
Michigan; 10 to 18 in western New York; and 4 in Vermont. 

The following table shows the depth of snow on the ground 
on the 15th and the 30th of the month for stations reporting 
5 inches, or more: 


Depth of snow on ground on the 15th and at the close of the month. 


State and stations. rsth. | zoth. State and stations. | goth. 
Colorado. Minnesota,—Cont’d. 
20.0 39-0 Montana. 
DUMONE 0.0 0.0 || Choteau ..... 0.0 10.0 
Gold Hill 10.0 10.0 Elk Parke 5-0 20.0 
Loveland 3-0 6-0 | Fort Logan 0.0 6.0 
MOPaine 0.0 6.0 | Great Falls 0.0 5-4 
Stearn bout 0.0 5-0 || Martinsdale .............- 0-0 6.0 
Idaho Miles City 0.0 5-0 
9-0 13-5 ka. 
Lake 0.0 12-0 || ABCC 0.0 5-0 
MUrray 6-0 18.0 | Hartingtom 0.0 7-0 
illinois. 0.0 5-0 
DIXON 0.0 5-0 | New Hampshire. 
0.0 | Berlin Mills 6.0 | Trace. 
0-0 || New York. 
SYCAMOLE 0.0 || ATCAdE 10.0 | Trace 
Winnebago 8.0 || Eden Center 18.0 0.0 
Towa. } 12.0 10.0 
0.0 6-0 | 6.0 0.0 
Belle Plaine 0.0 6-0 |) North Dakota. 
Charles City 1.0 0-0 5.0 
Des MOINS 0.0 PO POWET 0-0 5-0 
Dubuque... Trace. 6.5 |) Sheyenne 1.0 10.0 
Grand Meadow .........+++ 0.0 7-0 | Woodbridve .............. 0.0 6.0 
0.0 6.5 | Suuth Dakota. 
2.0 5-0 Washington. 
Mechaniesville 0-0 | 0.2 9- 
Monticello ...... ° 0-0 8.0 | Davenport 4-07 6.0 
6.0 | Ellensburg 0.0 9-0 
0.0 6.0 | Fort Simcoe ......... eee 0.0 14-0 
| Fort Spokane ...... Trace. 11-0 
0.0 8.0 | Lakeside .......... 0.0 11.0 
| Moxee Valley.... 0.0 5.0 
2-5 6.0 | Puliman....... 0.0 6.0 
6.4 10-0 | Rosalia ........ 0.0 6.0 
Berrien Springs a. 1.0 5-0 | Waterville....... 0.0 5-0 
Berrien Springs b . 0.0 5-0 | West Ferndale... 0.0 5-0 
4-0 17-0 || Wisconsin, 
Calamet .... 5:0 20.0 || Amherst 0.0 14-0 
Cheboygan ...... 5-0 7-0 | Baraboo...... 0-0 7-0 
10.0 36-0 | Belleville.... Trace. 8.0 
Harbor Springs .........++. 5-0 0.0 8.0 
1.0 6.0 || Butternut Trace. 6-0 
1.0 10.07) City Point 1.0 10.0 
Marquette ot 12.2 || Estella 00; 105 
Sault Ste. Marie ...........| 10.2 12.0 || 0.0 12.0 
Minnesota. Fond du 6.0 10-0 
0.0 11.0 | Grantsburg ............++- 0.0 7-0 
Al@xandria 0-0 7-0 | Green Bay 0.0 8.1 
Blooming Prairie.......... 0.5 0.0 7-0 
0.0 7-0 | 0.0 12.0 
Clear Lake 0-0 6-0 | Medford 0.0 | 9-0 
Collegeville, } Menomonie .... Trace. | 5-0 
Farmington 0-0 | | 0.0 12.0 
Grand Meadow ........++++ Trace.| 5-0 || New Holstein............. 0-0 14-0 
Lake Winnibigoshish. .... 00} 10.0 | Oconomowoc ..... 0.0 6.0 
Leech 0.2 | 0.0 6.0 
Maple Plain 0.0 7-0 | Reedsburg .... 0.0 
Marfield 1-2 BO |) SHATOM Trace.| 10.0 
0.0 | 6.0 || Shawano 0 | 8.0 
Minneapolis (W. B.) ...... Trace. | BS 0-0 | -2 
Minneapolis 0.2 || Stevens Point............. Trace. 
Minneapolis d.............+ Trace. 6.0 | Valley Junction .......... Trace. 5-0 
Minnesota City Trace, §-0 | Watertown 6.5 
Pokegama Falls ..........«. 1.0 6.5 
Saint Charles 7-0) Whitehall 3-0 9-0 
Saint Cloud 0-0 8.0 Wyoming. 
Saint Paul 0.0 5-4 Big Horn Ranch .......... 0.0 8-0 
Sauk Center Trace 7-0 | Sheridan ....... 0.0 5-0 
Wabasha | 6.0 | 


HAIL, 


Hail was reported as follows: Ist, 4th, and 6th, Nevada. 
7th, Oklahoma and Texas. 8th, Texas. 9th, Washington. 
17th, California. 19th, Arizona. 20th, Louisiana. 2\st, 
Georgia, Oregon, and Tennessee. 24th, California and Ne- 
vada. 25th, Arizona, California, Louisiana, and Nevada. 
26th, Alabama, Louisiana, and Tennessee. 27th, Alabama 
and Tennessee. 28th, Utah. 29th, Ohio. 


SLEET. 


Sleet was reported as follows: Ist, Kansas, Maryland, and 
Minnesota. 2d, Illinois and Michigan. 3d, Kansas and Mis- 
souri. 4th, Connecticut, Massachusetts, and New Jersey. 
6th, New York and South Dakota. 9th, Idaho and Washing- 
ton. 10th, Colorado and South Dakota. 11th, Iowa, Kan- 
sas,and Nebraska. 12th, Iowa, Kansas, Missouri, and Wis- 
consin. 13th, Colorado and Wisconsin. 14th, Alabama, 
Arkansas, Kentucky, Mississippi, Nebraska, North Carolina, 
and Texas. 15th, Kentucky, Massachusetts, New Hampshire, 
Pennsylvania, and Washington. 16th, Idaho, Montana, and 
South Dakota. 17th, California, North Carolina, and South 
Dakota. 18th, Arizona and Ohio. 19th, Arizona, Tennessee, 
and Washington. 20th, Arkansas, Illinois, Iowa, Massachu- 
setts, Montana, Nebraska, North Carolina, Virginia, and 
Washington. 21st, Georgia, Idaho, Illinois, Indiana, Iowa, 
Michigan, Minnesota, Missouri, New York, North Carolina, 
Ohio, South Carolina, South Dakota, Virginia, Washington, 
and Wisconsin. 22d, Michigan and Mississippi. 23d, Michi- 
gan, Nebraska, Tennessee, Utah, and Virginia. 24th, Cali- 
fornia, Iowa, Nevada, and North Carolina. 25th, Arizona, 
Arkansas, Iowa, Kansas, Missouri, Nevada, South Dakota, 
and Utah. 26th, Arkansas, Colorado, Illinois, Iowa, Michi- 
gan, Minnesota, Missouri, North Carolina, Ohio, Wisconsin, 
and Wyoming. 27th, Lllinois, lowa, Maryland, Michigan, 
New York, North Carolina, Ohio, West Virginia, and Wis- 
consin. 28th, Idaho, Indiana, Iowa, Maryland, Michigan, 
Nebraska, New York, Ohio, and Wisconsin. 29th, Idaho, 
Illinois, Iowa, Maryland, Missouri, Nebraska, New York, 
Washington, and Wisconsin. 30th, Idaho, Iowa, Kansas, 
Nebraska, and Washington. 


FOG. 


On the 7th during a dense fog over Lake Huron 2 vessels 
collided off Point aux Barques. Both vessels sank in a short 
time, and the crew of one, consisting of 24 persons, was 
drowned. 

On the 9th at Grand Haven, Mich., a dense fog interrupted 
navigation on the lake. At Chicago, Ill., the fog prevailed 
during the 8th and 9th. Traffic on the streets and railroads 
was seriously interfered with and a number of wrecks oc- 
curred. Navigation on the lake and river was almost en- 
tirely suspended. At Detroit, Mich., the dense fog delayed 
navigation in the morning. 

On the 11th at Cincinnati, Ohio, a dense fog caused inter- 
ruptions to street traffic, and river navigation was suspended. 


WET AND DRY SEASONS. 


The character of the season as to precipitation in its rela- 
tion to agriculture is shown in the following extracts and 
reports: 


California.—As winds from the interior are frequently reported to have 
produced great drought and destruction among tender fruits in California, 
the following items have been collected with regard to the remarkable north- 
erly gale of the 17th; whenever such winds descend into valleys from the 
summits of the higher ridges they have the nature of the Fiihn wind, being 
warm and dry, as at Napa City; but under other circumstances they may de- 
scend more slowly and become very cold, dry winds; in either case the dry- 
ness is apt to produce such rapid evaporation from the tender leaf surface 
that great injury is done to plants. 

Fallbrook: the wind shifted from southerly to cold northerly on the 17th, 
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and at sunset snow was falling at points above 900 feet altitude; this is the 
first snowstorm since January, 1881. Julian: a rainstorm with west wind on 
the 17th; at sunset the wind shifted to east and snowfall began. Lick Observ- 


atory: the cold northwest winds of the 16th and 17th gave maximum veloc- | 


ities of 80 miles hourly, and gusts of 100 miles. Lodi: 16th, 8.30 p. m., 
north wind began, increasing to a gale by midnight. Napa City: 16th, 9.55 
. m., wind suddenly changed to a northerly gale; temperature rose 14° in 
Eve minutes and then gradually declined. iles: on the 17th, late in the 
evening, strongest wind experienced for 42 years. Pasadena: 17th, 9 p. m. 
to 9.30 p. m., temperature fell from 55.5° to 39°; wind changed from light 
southeast to high northwest, with heavy rain and hail and followed by light 
frost. San Jacinto: snowstorm 17th from 5 to 6 p.m. Turlock: destruc- 
tive northerly gale on 17th. 

Georgia.—Rainfall has been deficient in the interior and the soil excep- 
tionally dry, and therefore warm, so that the more hardy annual vegetation 
had not been killed by the end of the month. 

Indiana.—Traces of snow were noted on the 15th and a few other days, 
and the weather was exceedingly favorable to farm work and crops Winter 
wheat is in the best condition to stand severe winter weather, being deeply 
rooted and vigorous. 

Maryland.---The ground is in fine condition and weather very favorable 
for farm work. f 

Mississippi.—Rains were more frequent than during October, but had very 
little effect in retarding field work; most of the crops have been harvested 
under the most boone circumstances. 

Nevada.—The lack of sufficient moisture has allowed the feed to dry up 


and, in some localities, considerable anxiety is felt for the stock; the record 
for the snowfall was very light compared with November, 1893. 

Ohio.—Precipitation was deficient but well distributed and generally suffi- 
cient for cereals; snowfall was light but fell opportunely and gave consider- 
able protection to the wheat. 

Oklahoma.—The dry weather of October caused immense prairie fires, and 
the wet weather and severe frosts of November prevented any growth of 
| grass, hence the cattle ranges are poor. 
| South Carolina.—The soil is favorable for seeding wheat and oats; copious 

showers kept the ground in good condition for working and also aided germi- 
} nation. 

| South Dakota.—Up to the 20th the ground averaged bare although snows 
had fallen and, therefore, stock could generally feed on the range; after the 
20th snows were more frequent and generally staid on the ground and it 
began to be necessary to feed the stock. 

Virginia.—The rainfall near the coast was nearly twice the normal, 
decreasing to the western portion of the state, where it was less than half the 
normal; the weather has generally been favorable for farm work. 

Wisconsin.—The snowfall has been heavy and the total precipitation quite 
evenly and advantageously distributed, although the first ten ane were not 
specially favorable to agriculture, as the ground was too dry for fall seeding. 
After the snow fell it gave complete protection to growing grain during the 
severely cold weather that prevailed during the last ten days of the month. 

Wyoming.—Grass on the ranges has been cropped rather short; if the 
present early snows are reinforced by additional snowfall it will go hard with 
the cattle on the ranges. 


wi 


The prevailing winds in November, 1893, viz., those that 
were recorded most frequently, are shown on Chart II by 
arrows flying with the wind. Northwest winds prevail as 
usual in the Northwest and Missouri Valley and easterly 
winds in the south Atlantic and Gulf states. 

HIGH WINDS. 
(In miles per hour. ) 

Wind velocities of 50 miles, or more, per hour were reported 

at regular stations of the Weather Bureau as follows: 


7 

— | — 

> 

| 

Amarillo, Tex ...... 11 60 | n. | Keeler, Cal cccces 18 60 | ne. 
28 §2 | sw. || Kittyhawk, N.C....... 58 | ne, 

DO 30 so; n. D 9 54 | 
Block Island, R.1....... | Io 50 | ne. 27 51 | se. 
| 22] sw. || Lander, Wyo........... 28 50 | w. 
5° | w. || Lexington, Ky ......... | 29 56 | sw. 
Colorado Springs, Colo..! 21 65 | nw. | Pensacola, Fla.......... 27| 56/| se. 
DO 57 nw. | Pikes Peak, Colo....... ar! 84!w. 
17 St | |, 23 84 | nw. 
Dodge City, Kans........ 25 $4 | 8e.. || DO 25 84 | sw. 
Eastport, Me..........+. 22 52 | se. 29 go | sw. 
Fort Canby, Wash....... 3 54} se. |} 30 | 104 sw. 

5 52 | 8. | Tatoosh Island, Wash 6 50 | 8. 

6 68 | s. | 13 50 | 

7 70 | s. 22 69 | e@. 

19 | 8. 23 80 | e. 
dootentves 20} 64/8. || DO as so | nw. 

coc 22 se. || DO 50 | e. 

WO 23 8. BPO 29 57 | e. 

24 72 | sw. || Winnemucca, Nev...... 24 57 | 
25 72 | se. DO 28 58 | sw. 

26 89 | se. 


LOCAL STORMS. 


6-S8th.—A heavy storm of wind and rain prevailed along 
the Pacific coast from northern Washington to San Francisco, | 
Cal. At Fort Canby, Wash., the wind reached a maximum, 
velocity of 68 miles per hour. Near Lake Cushman, Wash., 
damage was done by the heavy rain. Railroad traffic was) 
delayed for several days and trains on the Northern Pacific’ 
Railroad did not run until the 10th. Six spans of the North-| 
ern Pacific trestle near Clarks Fork Station, Mont., were’ 
washed out on the 8th. | 

8=-9th.—At Norfolk, Va., a heavy northeast storm began | 
the early morning of the 8th and continued until the morn- 
ing of the 9th. The wind reached a maximum velocity of 34 | 
miles per hour, and the-rainfall was exceptionally heavy, 5.77! 


3 


ND. 


inches falling during the storm. Minor damage was done to 
buildings. 
| 18th.—An unusually severe storm prevailed in Delaware. 
|A number of houses were blown down and one person was 
killed. _ Several wrecks occurred in Chesapeake Bay. 

15-16th.—Heavy snow storms prevailed in New York 
and Pennsylvania. At Oswego, N. Y., snow began the even- 
ing of the 15th and continued until the early morning of the 
| 16th, accompanied by high wind. A schooner broke adrift 
from the outer breakwater, and a tug going to her assistance 
was blown into shoal water. Both vessels were a total loss, 
and the captain of the tug wasdrowned. At 3.49 a. m. of the 
16th a violent gust struck the city, attended by a heavy fall 
of sleet. The storm seemed to be a diminutive tornado, its 
approach and departure being attended by a heavy rumbling 
sound like a train of cars. No exceptionally high wind was 
recorded at the Weather Bureau office. A house was partially 
destroyed, and in the same vicinity other damage was done. 
A schooner in the harbor was damaged during the passage of 
this storm, the captain of the vessel reporting the wind very 
‘high. At Dunkirk, N. Y., the snowfall was very heavy. 
Business was interrupted and railroad trains delayed. 

17th.—A northwest gale occurred on Lakes Superior, Hu- 
ron, and Michigan, and on Lake Erie the wind was strong 
from the southwest. No boats ventured out from Buffalo. 
At the head of Lake Superior the storm was accompanied by 
snow. Heavy rain and wind storms prevailed in central Cal- 
ifornia. At San Francisco high north wind in the early morn- 
ing reached a maximum velocity of 47 miles perhour. Several 
houses were unroofed and damage was done to houses in the 
bay. At Sonoma high wind blew roofs from barns and did 
other damage. In Stanislaus County the gale was very de- 
structive. At Centerville a very severe storm in the early 
morning did a great amount of damage. At Mount Hamil- 
ton the wind reached a maximum velocity of 80 miles per 
hour, with gusts of over 100 miles. At Lodi the storm began 
the night of the 16th and increased to a gale at midnight; 
outbuildings were unroofed and other damage done. At Kel- 
seyville the gale damaged trees. At Fruitvale a house in 
course of erection was demolished and fences and trees blown 
down. 

2ist.—The first blizzard of the season occurred in- Minne- 
sota on November 21, and advanced southeastward into Iili- 
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m2 nois. At Detroit it was noticed that the snow flakes were of. 26th.—A severe storm (possibly a tornado) passed over 
iy enormous size, the diameter being little smaller than a silver! Port Eads, La., and vicinity. With one exception every 
—\ dollar; the air was warm and the snow soon turned to house on both sides of the river was flooded. Damage was 
Bh rain. A gust of wind moving in a narrow path passed done to outhouses and fences; the water rose two feet higher 
. over the island 2 miles north of Hatteras, N. C., at 8.50 p. m. | than ever before. 
hee Minor damage was done. Heavy gales and snow prevailed! 27th.—At Paterson, N.J.,a heavy windstorm blew down 
ae over the Great Lakes and the upper Mississippi valley. At|fences and trees. A heavy thunder, wind, and rain storm 
nearly all the Lake stations the storm continued during the | passed over Pensacola, Fla., in the early morning, The wind 
22d. All vessels remained in port and a number of out ves-| reached a maximum velocity of 56 miles per hour. A house 
sels were over due. The steamer “Arabia” arrived at Bay-|was struck by lightning; several vessels dragged their an- 
| field, Wis., on the 22d and reported the storm on Lake Su-|chors, and a large amount of timber was cast adrift in the bay. 
_ perior the worst in years. he wind blew a furious gale,, 2S8th.—At Boston, Mass., rain began in the early morning 
— driving a dense fall of snow before it. At Grand Haven, | and ended 10 a. m., attended by high wind, reaching a maxi- 
§ Mich., snow began at 11 a. m., 21st, and continued until the; mum velocity of 39 miles per hour. Considerable damage 
§ 23d. The wind increased to high at 7 p. m., 21st, with heavy | was done to shipping by high wind and heavy seas. A 
&f squalls, and the gale continued throughout the greater por-| schooner reported foundered off Dread Ledge, Swampscott. 
Me | tion of the 22d; a heavy sea was running. A schooner was| At Egg Rock, off Nahant, Mass., a southeast gale, with heavy 
ai caught in the storm and damaged, and another small schooner | rain, prevailed. A vessel was sunk about three-fourths of a 
“s | was beached 5 miles from port. mile from station and all persons on board were drowned. 
ff 24th.—A heavy thunderstorm passed east and south of| A report from Eureka, Cal., states that heavy rains prevailed 
- Eureka, Cal. Considerable damage was done to the jetty | along the Mad and Eel rivers and damage was done by flood. 
te | work at the mouth of Humboldt Bay. Damage wasalsodone| 20th.—A severe windstorm at South Fork, Ky., blew 
a to electric wires. down timber and fences. 
INLAND NAVIGATION. 
: | STAGE OF WATER IN RIVERS, FLOODS. 
The following table shows the danger-points at the various, The above table shows that during the month of November 
a river stations; the highest and lowest stages for the month, | the only rivers that experienced special high waters were the 
ri with the dates of occurrence; and the monthly ranges: Willamette River at Portland, Oregon, on the 30th, and the 
Heights of rivers above low-water mark, November, 1893. Sacramento River at Sacramento, Cal.,on the 29th. The fol- 
| lowing additional report has been received : 
The Columbia rose 6 feet between the 3d and 12th at The 
— mgs + om £2 | Dalles, Oregon, and an erroneous newspaper report of a rise 
/ = as Height. Date. Height) Date. (= |of 6 feet in 12 hours should be corrected accordingly. 
Bed Diver. pea. | Feet. Pest. Peat. CLOSING OF NAVIGATION. 
The dates of closing of navigation by ice in rivers and har- 
“§ Fort Smith, Ark 1.06 ccesseeeeeee 22.0 6.4 30 0.0 23-25| 64 bors are reported as follows: 
74 #5! Black River—Port Huron, Mich., thin floating ice 24th; 
_§ 8.0 25 5-9 23 frozen over 25th. 
Pierre, Dak | Delaware River —Trenton, N. J., canal frozen 26th. 
6&3 21,22 on Hudson River—Albany, N. Y., ice on river 26th; ice float- 
Paul, Minn 3-0 | an 6 4 2-4 | ing down 27th. 
Dubuque,  a30| 18| Lllinois River—Beardstown, Ill., frozen 23d. 
‘Ss rs} 16) Manitowoc River—Manitowoe, Wis., closed 14th. 
Hannibal, Mo 1g) o3| Minnesota River—Belle Plaine, Minn., covered with thin 
Saint Louis, 30-0 | 3-4) 6 2-5 ing th 
New Orleans, 29 9| 13|Saint Paul, Minn., thin floating ice 23d; gorged, and frozen 
Parkersburg, 4 #0 | 7-3 ~*~ 19 2 | 4.5| above the bridge, 24th ; frozen, except at the foot of Jackson 
— Cumberland River. | frozen 24th. Winona, Minn., frozen 29th. North McGregor, 
Nashville, Tenn | 33 29,30 | 06 *3| *7|Towa,gorged 24th. Dubuque, Iowa, frozen up 24th and naviga- 
| Re 9, tion closed; river ice broke up 28th. La Crosse, Wis., much 
tomongahela River. = 6 Pee a I floating ice 19th to 23d ; frozen below, 28th ; frozen above, 30th ; 
Se 7; Black River frozen up 25th. Burlington, Iowa, frozen over 
Ga, 3| #s\and closed 24th, earlier than for many years. Le Claire, 
Portland, Oregon 15-0 | 14-0 20 23 | 12.0) lowa, running ice 22d; frozen up 23d. Muscatine, Iowa, 
=f Harrisburg, eos ak sevecece 17-0 37 | 30 | 1-6 |22, 23, 26, 27 2.1 floating ice 23d. Davenport, Towa, floating ice 234 ; full of 
24th to 26th; frozen along shore 27th to 30th. Warsaw, 
*"/ Til, full of floating ice 23d. Keokuk, Iowa, running ice 23d 
Ve 18.0 34 29 0-8 26, 27 | 2-6! and 30th. 
£ rramento River. . 
Red Blutt, Cal. Missouri River.—Bismarck, N. Dak., river closed 23d. Sioux 
— 'Momes River | City, Iowa, running ice 15th; much floating ice 17th to 20th 
Des *9) #119) and 22d to 30th; river channel nearly closed 24th; river 
x @ For 25 days. t For 23 days. ¢ For 26 days. } For 20 days. gauge frozen up. Plattsmouth, Nebr., floating ice 15th. 
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Thunderstorms and auroras, November, 1893. 


South Dakota .......... 


Tennessee..............| 43 


| 
| 


| | | 
States. | | 6 | | 12. | 13 14. 15- | 16. 17. | 18. 21. | 22. | 23. | 24- | 25. | 26. | 28. 29, | 30. | | Total. 

o A. 
California 299 30} Jove ele 34 Te 
1 A. 
A. 
Connecticut ............| 25 ovelates of 
351 217] 1 15 30 T. 
A. 
| 
Nebraska 74 -| 

| 
New Jersey ..........+.| 56 % 
New Mexico............| 20 
New York ............ 79 ° 
North Dakota ........../ 35 it. 
Pennsylvania...........| 78 
9 
South Carolina.........) 49 
A. 
44 T. 
A. 
A. 
A. 
A. 
T. 
A. 


Virginia 38 
Washington............. 41 


Wisconsin ....... 


NH 


12 | 
Sums ........... 505 | 


7); 9/33/29] 16] © 
| 3 


| 


j 
RE 
Nors.—Correction to October table: add 1 aurora, observed on the 2d at Greenfield Hill, Conn., to the total for that state. 
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Lynch, Nebr. ie navigation closed 22d. Yankton, 8. Dak., run- | Lock Haven, Pa., thin ice 17th; clear 22d; frozen up 25th; 


ning ice 22d; full of ice 23d; river closed 24th. Saint Joseph, clear 30th. 
Mo., slush ice in river 23d to 28th. Kansas City, Mo., much! Wabash River—Lafayette, Ind., frozen 24th. 
floating ice 24th. Wisconsin River.—Stevens Point, Wis., frozen 15th. 


Monongahela River —Lock No. 4, Pa., frozen 26th; Pitts- | Lake Erie—Sandusky, Ohio, bay frozen 25th. Toledo, 


burg, Pa., frozen 26th. Ohio, ice in river 24th; river and bay frozen over and navi- 
Red River —Saint Vincent, Minn., frozen, and ferry discon- | gation hindered 25th; river free from ice 27th. 

tinued, 18th. Lake Michigan.—Chicago, I11., harbor frozen 25th. 
Ohio River—Wheeling, W. Va., floating ice 26th and 27th.| Lake Minnetonka —Minneapolis, Minn., frozen over 24th, 
Saint Croix River —Osceola M ills, Wis., frozen 25th. the earliest date of freezing ever known. 


Susquehanna River. — Harrisburg, Pa., slush ice 25th.| Lake Pepin—Lake Pepin, Wis., frozen 23d. 


ATMOSPHERIC ELECTRICITY. 


THUNDERSTORMS AND AURORAS. er = Auroral display of Norember 1st. fay 
The table on p. 327 shows in detail for November, 1893, (1) Extent of display. 
Station. —| Remarks. 


the number of. stations from which meteorological reports, , | 


were received; (2) the number of such stations reporting) 4 Asimath. Altitude, 


thunderstorms (T) and auroras (A), respectively, in each | . ‘ 

state and on each day of the month on which the phenomena 1 | Bastport, Me .... ....|..eceecesees 30 | Waves of light shooting from w. to 

THUNDERSTORMS. Ly te 30 to at in- 


| tervals nearly t th. 
Description of the more severe thunderstorms reported for | New London, Conn...! 140 to 240 | 45 t0.90 | A the 
the month is given under “ Local storms.” | = do 
The dates on which reperts were most numerous are the 1-2 | Toms River, N. J..... | 135 to 225 9 Long narrow strips of pink, red, and 
white sh u 


Ist, 2d, 3d, 15th, 20th, 24th, 26th, 27th, and 29th. *) | Alpine, fled... <0. | gotoaze 35 | Band of white light, with beams of 

The dates on which they were least numerous are the 5th, | maving 

6th, 9th, 10th, 11th, 14th, 15th, 28th, and 30th. | 4 | Boon, Mich .......... Arch; of yellow light 
) ing and disappearing rapidly 


motion from w. to e. 


The states from ‘which the ‘most numerous thunderstorm | 


reports were received were Florida, 1 | Marquette, Mich ..... 225 go we en streamers to 
Texas, 35. 1-2 | Sault Ste. Marie,Mich.| 135 to 270 | 40 togo | Tea-green color. Waves of light 
moving from w. to e. 
AURORAS. | 1 | Minneapolis, Minn ...| 180 to 225 _ 9 Streamers of white and rose-color 
nearly to zenith. 
The evenings on which the full moonlight must have inter-| 1-2 | Bismarek, N. Dak ....| 110 to 250 4o | Pale, diffused light, lasted until 2 
m. 
fered w ith ordinary observations were the 20th to 28th, inclu- | | Rapid City, 8. A Seer 50 biome resting on a dark segment. 
| Havre, Mont......... 10 to 45 | Arch, with luminous beams to 30°. 


sive; on the remaining 21 evenings 240 observations of au- | 
roras are reported, or an average of 11 daily; the dates on 
which the reported number exceeded this average are the ist, 


Bright flashes to zenith, moving 
with great rapidity, and having a 
rolling motion. At 1.20 a m. 
flashes to 60° s. of zenith. 
Diffused light; later an arch with 


2d,and 3d. During these three evenings an extensive auroral|. * Miles City, Mont..... robe yn wl] 
display occurred, and observations are at hand from the fol-| 1 | Rosalia, Wash......... 10 to 240 | a5 | Display resembling a hasy light, 
| s 
lowing states on one or more of these dates: Connecticut, | | | dow sonal ctreamere 
p. m. 


Delaware, Idaho, Illinois, Indiana, Iowa, Kansas, Maine, 
Maryland, Massachusetts, Michigan, Minnesota, Missouri, 
Montana, Nebraska, New Hampshire, New Jersey, New York, EARTH CURRENTS AND MAGNETIC STORMS. 
North Carolina, North Dakota, Ohio, Pennsylvania, Rhode | Notwithstanding the extensive distribution of the aurora 
Island, South Dakota, Vermont, Virginia, Washington, W est, of November Ist no account has come to hand of any import- 
Virginia, Wisconsin, and W yoming. ‘ant disturbance of electric telegraph work, whence we must 
The following table gives an abstract of auroral observa-| infer that the ground currents during this aurora were feeble 
tions made on the evéning of the Ist and morning of the 2d: | in North America. 


STATE WEATHER SERVICES. 
[ Temperature in degrees Fahrenheit; précipitation, including melted snow, in inches and hundredths. } 


The following extracts and summaries are republished from reports for November, 1893, of the directors of the various 


state weather services: 
Temperature.—The mean was 0.8 above the normal; maximum, 86, at | 
Maple Grove, 4th; minimum, 15, at Chepultepec and Decatur, 25th. “ptind- =P revailing direction, southwest. — WV. Burrows, Observer, Weather 
Precipitation. —The average was below the normal; greatest monthly, 5. | — 
at Thomasville; least monthly, 0.73, at Fort De —— ARKANSAS. 
P. Chaffee, Local Forecast oi. | Temperature.—The mean was 1.0 below the 
Camden, 23d, and at Corning, 22d; minimum, 5, at Winslow, 4th; greatest 
ARIZONA. _ monthly range, 74, at Keesees Ferry; least monthly range, 48, at Prescott. 
Temperature.—The mean was 3.0 below the normal; maximum, 89, at; rectpitation.—The average was 1.48 below the normal; greatest monthly, 


Buckeye, Ist; minimum, 11, at Flagstaff, 20th; greatest monthly range, 64, 6. 71, at Madding; least monthly, 2.03, at Gaines Landing. 
at Crittenden; least monthly range, 40, at Peoria. Wind.—Prevailing direction, south.—F. H. Clarke, , Forecast Offi- 
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cial, Weather Bureau, Little Rock, director; G. G. Harkness, Observer, 
Weather Bureau, assistant. 


CALIFORNIA. 


Temperature.—The mean was 0.2 below the normal; maximum, 93, at 
Salton, 8th; minimum, 10, at Boca, 19th; greatest monthly range, 65, at 
Boca; least monthly range, 21, at Mokelumne Hill. 

Precipitation.—The average was 0.13 above the normal; greatest monthly, 
15.07, at Fort Koss; least monthly, trace, at Barstow and Nordhoff. 

Wind.—Prevailing direction, west.—J. A. Barwick, Observer, Weather 
Bureau, Sacramento, director. 


COLORADO. 


Temperature.—The mean was 1.0 below the normal; maximum, 98, at 
Downing, 27th; minimum, —21, at Lay, 22d. 
Precipitation.—The average was 0.15 above the normal; greatest monthly, 
6.45, at Climax; least month , 0.00, at Kit Carson. 
Wind.—Prevailing direction, west.— J. J. Gilligan, Observer, Weather 
Bureau, Denver, director. 
FLORIDA. 


Temperature.—The mean was normal; maximum, 88, at Archer, 3d and 
4th, and at Plant City, 4th and 5th; minimum, 30, at Moseley Hall, 25th; 
greatest monthly range, 54, at Archer; least monthly range, 19, at Key West. 

Precipitation.—The average was slightly below the normal; greatest 
monthly, 5.01, at Jupiter; least monthly, 0.48, at Key West. 

Wind.—Prevailing direction, northeast.—Z. R. Demain, Observer, Weather 
Bureau, Jacksonville, director. 

GEORGIA. 


Temperature.— Maximum, 87, at Hawkinsville, 4th; minimum, 14, at Clay- 
ton, 25th; greatest monthly range, 66, at Hawkinsville; least monthly range, 
83, at Dublin. 

Precipitation. —Greatest monthly, 3.06, at Thomasville; least monthly, 0.63, 
at Dublin. 

Wind.—Prevailing directions, northeast and east.—Park Morrill, Local 
Forecast Official, Weather Bureau, Atlanta, director. 


IDAHO. 


Temperature.— Maximum, 68, at Martin, 9th; minimum, —9, at Paris, 22d; 
greatest monthly range, 75, at Paris; least monthly range, 36, at Moscow. 
Precipitation.—Greatest monthly, 9.48, at Kootenai; least monthly, 0.07, 
at Fort Lemhi. 
Wind. —Prevailing direction, northwest.—J. H. Smith, Observer, Weather 
Bureau, Idaho Falis, director. 
ILLINOIS. 


Temperature.— The mean was 0.6 above the normal; maximum, 78, at 
Rushville, Ist, and at Greenville, 11th; minimum, —9, at Streator, 30th. 
Precipitation.—The average was 1.00 below the normal; greatest monthly, 
3.67, at Olney; least monthly, 0.76, at Havana. 
Wind.—Prevailing direction, northwest.—John Craig, Observer, Weather 
Bureau, Springfield, director. 
INDIANA. 


Temperature.—The mean was 0.7 below the normal; maximum, 74, at 
Marengo, 2d: minimum, 6, at Union City, Mauzy, Lafayette, and Delphi, 
24th, and at Hawpatch, 24th and 25th; greatest monthly range, 67, at Worth- 
ington; least monthly range, 51, at Laconia. 

Precipitation.—The average was 0.83 below the normal; greatest monthly, 
6.50, at Muncie; least monthly, 1.40, at Vevay. 

Wind.—Prevailing direction, H. A. Huston, Lafayette, 
director; C. F. R. Wappenhans, Local Forecast Official, Weather Bureau, 
assistant. 

TOWA WEATHER AND CROP SERVICE. 


Temperature.—The mean was about normal; maximum, 86, at Glenwood, 
6th; minimum, —13, at Decorah and Spirit Lake, 30th; greatest monthly 
range, 92, at Decorah; least monthly range, 60, at Fort Madison. 

ecipitation.—The average was 0.50 below the normal; greatest monthly, 
2.56, at Davenport; least monthly, 0.05, at Villisca.—J/. R. Sage, Des Moines, 
director; G. M. Chappel, Local Forecast Official, Weather Bureau, assistant. 


KANSAS. 


Tem re.—The mean was 0.3 below the normal; maximum, 86, at 
Englewood, 2d, at Kiowa, Ist, and at Lakin, 15th; minimum, 0.00, at Lakin, 
30th, and at Pleasant Dale. 23d; greatest monthly range, 86, at Lakin; least 
monthly range, 47, at Fort Riley. 

Precipitation.—The average was 0.14 below the normal; greatest monthly, 
2.12, at Sedan; least monthly, trace, at Bucklin, Coldwater, and Morton. 

Wind.—Prevailing direction, south.—T. B. Jennings, Observer, Weather 
Bureau, Topeka, director. 

KENTUCKY. 


Temperature.—Maximum, 79, at Harrodsburg, 2d; mimimum, —2, at Cat- 
lettsburg, 25th; greatest monthly range, 70, at Harrodsburg; least monthly 
range, 62, at Catlettsburg. ; 

Precipitation.—The average was 0.36 above the normal; greatest monthly, 
4.44, at Bowling Green; least monthly, 1.00, at Middlesboro. 


Wind.—Prevailing direction, northwest.—Frank Burke, Local Forecast 
Official, Weather Bureau, Louisville, director. 


LOUISIANA. 


Temperature.—The mean was 0.9 below the normal; maximum, 89, at 
Cameron, 3d, and at Girard, 5th; minimum, 20, at Minden, 24th; greatest 
monthly range, 66, at Girard; least monthly range, 38, at Port Eads. 

Precipitation.—The average was 2.10 below the normal; greatest monthly, 
8.82, at Franklin; least monthly, 2.16. at Winnsboro. 

Wind. — Prevailing direction, north.— R. FE. Kerkam, Local Forecast 
Official, Weather Bureau, New Orleans, director. 

MARYLAND. 


Temperature.—Maximum, 73, at Barren Creek Springs, 4th, and at Char- 
lotte Hall, 36th; minimum, 0, at Sunnyside, 26th; greatest monthly range, 
66, at Sunnyside; least monthly range, 37, at Cambridge. 

Precipitation.—Greatest monthly, 8.27, at Valley Lee: least monthly, 
2.01, at Cumberland a. 

Wind.—Prevailing direction, northwest.—Dr. William B. Clark, Johns 
Hopkins University, Baltimore, director; Prof. Milton Whitney, Maryland 
Agricultural College, secretary and treasurer; C. P. Cronk, Observer, 
Weather Bureau, in charge. 

MICHIGAN. 


Temperature.—The mean was 0.5 below the normal; maximum, 75, at 
Rockland, 1st; minimum, —2, at Castle Falls, 25th; greatest monthly range, 
73, at Rockland; least monthly range, 35, at Arbela. 

Precipitation.—The average was 0.12 below the normal; greatest monthly, 
7.36, at Gaylord; least monthly, 1.00, at Crystal Falls. 

Wind.—Prevailing direction, southwest.—Z. A. Evans, Local Forecast 
Official, Weather Bureau, Detroit, director. 


MINNESOTA. 


Temperature.—The mean was 1.3 below the normal; maximum, 79, at 
Clearwater, 6th; minimum, —80, at Crookston, 28th: greatest monthly 
range, 100, at Royalton; least monthly range, 68, at Duluth. 

Precipitation.—The average was 0.49 below the normal; greatest monthly, 
1.74, at Caledonia; least monthly, 0.12, at Granite Falls. 

Wind.—Prevailing direction, northwest.—E. A. Beals, Observer, Weather 
Bureau, Minneapolis, director. 


MISSISSIPPI. 


Temperature. — The mean was 0.5 below the normal; maximum, 96, at 
Yazoo City, 11th; minimum, 16, at Aberdeen, 25th; greatest monthly range. 
72, at Yazoo City; least monthly range, 45, at Moss Point. 

Precipitation.—The average was 0.37 below the normal; greatest monthly, 
6.90, at Hattiesburg; least monthly, 0.70, at Moss Point. 

Wind.—Prevailing direction, north.—R. J. Hyatt, Local Forecast Official, 
Weather Bureau, Vicksburg, director. 


MISSOURI. 


Temperaiure.—The mean was 0.7 below the normal; maximum, 79, at 
Fayette, lst; minimum, —-1, at McCune, 24th; greatest monthly range, 74, at 
McCune; least monthly range, 42, at Gordonville. 

Precipitation.—The average was 1.07 below the normal; greatest monthly, 
4.72, at Gayoso; least monthly, 0.08, at Vancleve. 

Wind.—Prevailing direction, northwest.—J. R. Rippey, Secretary, State 
Board of Agriculture, Columbia, director; E. H. Nimmo, Observer, Weather 
Bureau, assistant. 

MONTANA, 


Temperature.—The mean was 4.0 below the normal; maximum, 67, at 
Hogan, Ist, and at Miles City, 5th; minimam, —25, at Glasgow, 29th and 
80th; greatest monthly range, 90, at Glasgow; least monthly range, 50, at 
Virginia City. 

Precipitation.—The average was 0.54 below the normal; greatest monthly, 
8.58, at Elk Park; least monthly, 0.29, at Virginia City. 

Wind.—Prevailing direction, southwest.—J. M. Sherier, Observer, Weather 
Bureau, Helena, director. 

NEBRASKA. 


Temperature.—The mean was —1.1 below the normal; maximum, 92, at 
Haigler, 8d; minimum, —10, at Agee, Lynch, Bassett, Creighton, and 
O'Neill, 30th; greatest monthly range, 95, at Ansley; least monthly range, 
51, at Tecumseh. 

Precipitation.—The average was 0.36 below the normal; greatest monthly, 
1.26, at Hartington; least monthly, trace, at several stations. ’ 

Wind.—Prevailing direction, northwest.— George E. Hunt, Local Forecast 
Official, Weather Bureau, Omaha, director. 


NEVADA. 


Temperature.—-The mean was 1.9 below the normal; maximum, 74, at 
Belleville, 18th; minimum, —8, at Halleck, 22d; greatest monthly range, 66, 
at Stofiel; least monthly range, 46, at Edgwood and South Camp. 

Precipitation.—The average was 9.06 below the normal; greatest monthly, 
8.81, at Lewers Ranch; least monthly, 0.00, at Mills City. 

Wind.—Prevailing direction, southwest. — Prof. Charles W. Friend, Carson 
Uity, director; F. A. Carpenter, Observer, Weather Bureau, assistant. 
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NEW ENGLAND. 


Temperature.—The mean was 0.2 below the normal; maximum, 72, at 
Vineyard Haven, 8d; minimum, —1, at Jacksonville, 27th; greatest monthly 
range, 61, at Tauntonc; least monthly range, 35, at Block Island. 

Precipitation. —The average was 1.83 below the normal; greatest monthly, 
8.98, at Long Plain; least monthly, 0.84, at East Templeton. 

Wind.—Prevailing direction, southwest.—J. Warren Smith, Observer, 
Weather Bureau, Boston, director. 


NEW JERSEY. 


Temperature.—The mean was 0.3 below the normal; maximum, 70, at 
Somerville, 18th; minimum, 11, at Charlotteburg, 27th; greatest monthly 
range, 58, at Somerville, Toms River, Millville, and Woodbine; least monthly 
range, 37, at Hightstown. 

Precipitation.—The average was 0.25 below the normal; greatest monthly, 
4.58, at Hightstown; least monthly, 2.19, at Atlantic City. 

Wind. — Prevailing direction, northwest.—Z. W. McGann, Observer, 
Weather Bureau, New Brunswick, director. 


NEW MEXICO. 


Temperature.—Maximum, 76, at Socorro, Ist; minimum, —3, at Halls 
Peak and Sulphur Hot Springs, 12th; greatest monthly range, 68, at Chama; 
least monthly range, 40, at Santa Fe. 

Precipitation.—Greatest monthly, 0.85, at Chama; least monthly, 0.00, at 
several stations.—H. B. Hersey, Observer, Weather Bureau, Santa Fe, di- 
rector. 

NEW YORK. 


Temperature.—The mean was 0.1 above the normal; maximum, 73, at 
Watkins, 9th and 11th; minimum, —3, at Lowville, 26th; greatest monthly 
range, 65, at Lowville; least monthly range, 35, at Cortland and Setauket. 

Precipitation.—The average was 0.84 below the normal; greatest monthly, 
5.59, at Eden Center; least monthly, 0.53, at Stillwater. ’ 

Wind.—Prevailing direction, southwest. — Prof. A. Fuertes, of the 
College af Civil Engineering, Cornell University, Ithaca, director; R. M. 
Hardinge, Observer, Weather Bureau, assistant. 


NORTH CAROLINA. 


Temperature.—The mean was 1.4 below the normal; maximum, 79, at 
Chapel Hill, 3d; minimum, 8, at Highlands, 25th; greatest monthly range, 
64, at Bakersville; least monthly range, 38, at Hatteras. 

Precipitation.—The average was 0.86 below the normal; greatest monthly, 
8.82, at Hatteras; least monthly, 1.11, at Mocksville. 

Wind.—Prevailing direction, northeast.— Dr. Herbert B. Batile, Raleigh, 
director; C. F. von Herrmann, Observer, Weather Bureau, assistant. 


NORTH DAKOTA. 


Temperature.—The mean was 3.8 below the normal; maximum, 74, at 
Sheyenne, 9th; minimum, —27, at Gallatin. 24th; greatest monthly range, 
95, at Lemert; least monthly range, 72, at Woodbridge. 

Precipitation.—The average was 0.07 below the normal; greatest monthly, 
1.60, at Woodbridge; least monthly, 0.00, at Minto. 

Wind.—Prevailing direction, northwest.—B. H. Bronson, Observer, 
Weather Bureau, Bismarck, director. . 


OHIO WEATHER AND CROP SERVICE. 


Temperature.—The mean was 1.2 below the normal; maximum, 76, at 
Bucvrus, 9th; minimum, —2, at Aubarn, 26th; greatest monthly range, 72, 
at Hillhouse; least monthly range, 48, at Granville. 

Precipitation.—The average was 0.97 below the normal; greatest monthly, 
4.08, at Hillhouse; least monthly, 0.71, at Milfordton. 

Wind.—Prevailing direction, southwest.—L. N. Bonham, Columbus, di- 
rector; C. M. Strong, Observer, Weather Bureau, assistant. 


OKLAHOMA. 


Tem ¢.—The mean was 2.0 below the normal; maximum, 94, at 
Parcell, 1st; minimam, 9, at Mangum, 23d. 
Precipitation.—The average was 1.07 below the normal; greatest monthly, 
8.98, at Lehigh; least monthly, 0.10, at Mangum. 
Wind.—Prevailing direction, north.—J. J. Widmeyer, Observer, Weather 
Bureau, Oklahoma City, director. 
OREGON. 


Temp re.—The mean was 1.4 below the normal; maximum, 75, at 
Langlois, 18th and 14th; minimum, 5, at Crook, 18th and 22d; greatest 
monthly range, 57, at Crook; least monthly range, 31, at Bandon. 

Precipitation.—The average was 2.86 above the normal; greatest monthly, 
84.88, at Glenora; least monthly, 0.90, at New Bridge. 

Wind.—Prevailing direction, south.—Hon. H. E. Hayes, Master State 
Grange, Portland, director; B. S. Pague, Local Forecast Official, Weather 
Bureau, assistant. 

PENNSYLVANIA. 

Temperature.—The mean was 1.1 below the normal; maximum, 68, at 
Pittsburg, 2d; minimum, 4, at Saegerstown, 26th; greatest monthly range, 69, 
at Saegerstown; least monthly range, 35, at Girardville. 
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Precipitation.—The average was 0.40 below the normal; greatest monthly, 
5.69, at Coatesville; least monthly, 1.16, at Somerset. 

Wind.—Prevailing direction, west.—Under direction of the Franklin 
Institute, Philadelphia; W. P. Tatham, director; T. F. Townsend, Local 
Forecast Official, Weather Bureau, assistant. 


SOUTH CAROLINA. 


Temperature.—Maximum, 87, at Trial, 3d; minimum, 15, at Greenville, 
25th. 
Precipitation.—Greatest monthly, 4.93, at Simpsonville; least monthly, 
0.86, at Georgetown. 
Wind.—Prevailing direction, northeast.—J. W. Bauer, Observer, Weather 
Bureau, Columbia, director. 
SOUTH DAKOTA. 


Temperature.—The mean was 3.0 below the normal; maximum, 84, at 
Oelrichs, 4th; minimum, —24, at Webster, 24th; greatest monthly range, 
104, at Webster; least monthly range, 68, at Mellette. 

Precipitation.—The ave was 0.15 below the normal; greatest monthly, 
1.20, at Rosebud; least monthly, 0.02, at Faulkton. 

Wind.—Prevailing direction, northwest.—S. W. Glenn, Local Forecast 
Official, Weather Bureau, Huron, director. 


TENNESSEE WEATHER AND CROP SERVICE. 


Temperature.—The mean was 0.8 below the normal; maximum, 78, at 
Riddleton, 9th; minimum, 12, at Pikeville, 16th; greatest monthly range, 63, 
at Riddleton; least monthly range, 49. at Jacksboro. 

Precipitation.—The average was 1.18 below the normal; greatest monthly, 
4.90, at Trenton; least monthly, 1.25, at Parksville. 

Wind.—Prevailing direction, north.—J. B. Marbury, Local Forecast Offi- 
cial, Weather Bureau, Nashville, director. 


TEXAS. 


Temperature.—The mean was 1.2 below the normal; maximum, 98, at 
Wichita Falls, 1st; minimum, 9, at Hartley, 12th; greatest monthly range, 72, 
at Fort Hancock; least monthly range, 36, at Galveston. 

Precipitation.—The average was 0.18 above the normal; greatest monthly, 
10.47, at Brenham; least monthly, 0.00, at Fort Hancock and Hartley. 

Wind.—Prevailing direction, southeast.—D. D. Bryan, Galveston, director; 
I. M. Cline, Local Forecast Official, Weather Bureau, assistant. 


UTAH. 


Temperature.—Maximum, 86, at Fillmore, 7th; minimum, —16, at Scofield, 
= ies monthly range, 77, at Randolph; least monthly range, 47, at 
sake Park. 


es monthly, 1.70, at Heber; least monthly, 0.02, at 
ichfield. 

Wind. direction, northwest. @. N. Salisbury, Observer, 
Weather Bureau, Salt Lake City, director. 


VIRGINIA. 


Temperature.—Maximum, 78, at Avon, 13th, at Petersburg and Saluda, 
4th; minimum, 8, at Avon, 26th, and at Big Stone Gap, 24th and 25th; 
greatest monthly range, 70, at Avon; least monthly range, 45, at Cape Henry 
and Stephens City. 

Precipitation.—Greatest monthly, 8.11, at Cape Charles; least monthly, 

‘ind.—Prevailing direction, northeast.—Dr. E. A. Craighill, Lynchbur, 
director; J. N. Ryker, Observer, Weather Bureau, assistant. 


WEST VIRGINIA. 


Temperature.—Maximum, 74, at Point Pleasant, 2d, and at Spencer, 5th; 
minimum, 3, at Marlinton, 25th; greatest monthly range, 65, at Spencer; least 
monthly range, 46, at Charlestown and Martinsburg. 

Precipitation.—Greatest monthly, 4.40, at Pleasant Hill; least monthly, 
0.30, at Spencer. 

Wind.—Prevailing direction, west.—W. W. Dent, Observer, Weather Bu- 
reau, Parkersburg, director. 

WISCONSIN. 
emperature.—The mean was 1.0 below the normal; maximum, 79, at 
Prairie du Chien, Ist; minimum, —24, at Osceola; greatest monthly range, 
94, at Osceola; least monthly range, 57, at Manitowoc. 

Precipitation.—The ave was 0.50 below the normal; greatest monthly, 
2.35, at Sharon; least monthly, 0.65, at Hayward. “ 

Wind.—Prevailing direction, northwest.—W. L. Moore, Local Forecast 
Official, Weather Bureau, Milwaukee, director. 

WYOMING. 

Temperature.— Maximum, 70, at Wheatland, 9th; minimum, —17, at 
Sheridan, 23d; greatest monthly range, 81, at Sheridan; least monthly range, 
59, at Cheyenne. 

Precipitation.—Greatest monthly, 2.51, at Fort Yellowstone; least monthly, 
0.06, at Laramie. 


Wind.—Prevailing direction, west. —E. M. Ravenscraft, Observer, Weather 
Bureau, Cheyenne, director. 
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MONTHLY WEATHER REVIEW. 


OBSERVATIONS ON THE GREAT LAKES. 


REPORTS FROM VESSELS. 


The Lake Marine Section of the Forecast Division has re- 
ceived reports for November from the captains of 29 vessels 
navigating the Great Lakes. The following miscellaneous 
items are extracted from their reports. 


Capt. R. E. Gain, s. s. ‘‘W. H. Sawyer,"’ November 5, 11 p. m., at Mil- 
waukee, bright aurora in northeast. 


Capt. Geo. Holdridge, s. s. ‘‘ A. D. Thompson,"’ reports a shoal composed 
of large bowlders not on the Lake Survey charts of Lake Huron, and located | 
east-southeast of Detour light, distant 9 miles: Graveley Islet bore nearly | 
northwest, and a double point on Drummond Island bore northeast-by-north, | 
distant 2 miles; the dou has 10 feet of water on it and is probably of small | 
extent, there is a depth of 7 fathoms close by. 

Capt. George Robertson, schooner ** M. A. Lydon,’’ on the 30th lay in the 
harbor of Charlotte, Lake Ontario, wind-bound on his way to Toronto, and 
says that this is the poorest port on the Lake at which od gy weather infor- 
mation; recommends that greater conveniences be provided. 

Capt. J. W. Morgan, s. s. ‘‘ Australasia,” November 1, while passing up 
the Saint Marys River, ‘‘ auroras very bright and extending overhead, part | 
of the time very red and then very faint, observed until 10.30 p. m.”’ 

Capt. Hugh O. Miller, s. s. ‘‘ Conemaugh,’’ desires the display of weather 
signals at Sand Beach rather than Point aux Barques, as his course takes him 
within 2 miles of the former, but 5 miles of the latter, otherwise he gets no 
weather signals between Port Huron and Thunder Bay Island. 

Capt. C. W. Lockwood, s. s. ‘‘ B. L. Pennington,” at Toledo, on the 14th | 
and 15th, the water in Lake Erie fell 3} feet during a strong westerly gale 
with frequent snow squalls. 

Capt. John Lowe, s. s. ‘‘ Kaliyuga,’’ November 1, in the evening, at the 
northern end of Lake Michigan, observed the northern lights in the east and 
northeast. 

Capt. Edward Mooney, s. s. “* Wa-Wa-Tam,’’ November 1, in the eastern 
portion of Lake Superior, at 5.45 p. m., northern lights; 6.15 p. m., very | 
brilliant from east-northeast to northwest, very red in the northwest, which | 
color lasted twenty minutes; the aurora lasted until 11 p. m. 


REPORTS FROM U. 8. LIFE-SAVING STATIONS. 


Through the kind co-operation of the General Superin- 
tendent of the Life-Saving Service and the Secretary of the 
Treasury, the Weather Bureau has received 153 weekly tran- 
scripts of journals for the month of November from the 


- 


keepers of 39 U. 8. Life-Saving stations on the Great Lakes. 
The following special notes by the respective keepers are ex- 
tracted from these journals: 

Ludington, Mich.—St. Peter, keeper. November 1, northern lights visible 
from 6 p. m. to midnight. 

Vermillion Point, Lake Superior.—S. F. Bernier, keeper. October 31, 
robins and blackbirds are flying south. 

Middle Island, Lake Huron.—Donald McKenzie, keeper. October 29, 
first snow of the season that lay for any length of time. November 1, a few 
claps of distant thunder about 8 a. m.; 8 p. m., rain showers; northern lights 
visible occasionally during the night fon continued after midnight till the 
morning of the 2d. 

Oswego, Lake Ontario.—F. W. Anderson, keeper. November 2, between 
10 and 12 p. m., thunder squalls with rain and sharp lightning. 


SURFACE CURRENTS AND FOG ON THE LAKES. 


Mr. N. B. Conger, Inspector, in charge of the Lake Marine 
Section, in his monthly report for November states that out 
of 2,000 bottles that have been floated in the different lakes 
comparatively few have, thus far, been picked up and re- 
turned. Out of 800 floated in Lake Superior during this 
season only 34 have, as yet, been picked up. The general 
results of this work as to the movements of the water will 
soon be presented in a special bulletin by the Chief of the 
Bureau. 

Thirteen stations for the display of storm signals have been 
established at places where they will be of great benefit to 
the navigators. 

The total losses of vessels and lives on the lakes during this 
season have been 53 vessels and 123 lives; aggregate tonnage 
24,258 and aggregate value $1,040,400. Nearly half of this 
loss was on Lake Erie. The largest single loss has been the 
collision on Lake Huron of the steamers Philadelphia and 
Albany in the fog of November 7, 10 miles from the Life- 
Saving station. The cause of the great number of accidents 
has been the prevalence of fog, due to the vapor from the 
warm lake surface. 


NOTES BY THE EDITOR. 


CLIMATE OF TEXAS. 


TREE GROWTH. 


Col. William W. Haupt of Kyle, Hayes County, Tex. (N. 30° 0’, W. 
97° 50’), communicates the results of measurements made in 1859 by Mr. J. 
Keucbler, of Gillespie County, Tex. (N. 80° 20’, W. 98° 50’), about 200 
miles northwest from the Gulf coast at Indianola. These observations were 
originally published in the German language in a daily a the 
Zeitung,’ of San Antonio, and if there be no serious misprints, the general 
value of the record will not be seriously injured. 

Mr. Keuchler seems to have adopted the idea that a tree bears the history 
of its climatic surroundings written in itself, and that its annual rings of 
growth vary in size mainly with the supply of water to the roots, so that broad 
rings indicate wet years and thin rings that can scarcely be distinguished with 
the naked eye denote dry years. Great care was taken by Mr. Keuchler in 
the selection of trees for his measurements. He felled three post-oaks, two 
of which were over 130 years old; they were located upon a high isolated 
position so that the drought should have an early effect upon the trees, they 
were also sound and healthy trees. He cut a perpendicular section from eac 
trunk near the thick end, planed its surface very smooth and then varnished | 
it over, which made the annual ring distinctly visible. From each section he | 
prepared a table of the relative order and position of the annual rings; — 
oor aoa these three tables they were found to correspond exactly, t — 
confirming the idea that moisture is the principal cause of the difference in the | 
breadth of the rings. Although some authors have observed in Texas two | 
quite distinct periods of growth and repose within one year, one of them be- | 
ginning with the spring and ending with the droughts of early summer the | 
other Sesfenta with the rains of early autumn and ending with the dry cold | 
of winter, yet Mr. Keuchler thought it best to attribute his outermost ring to | 
the growing season of 1858, and counted thence inward and backward, one | 
ring for each year, obtaining the dates given in the next paragraph, which also 
shows the width of the respective rings, or rather his inference as to the 
character of the rainfall of each season. 

1726-'27, very wet; 1728 and '29, dry; 1730, very wet; 1731 and °82, 


dry; 1733-’38, wet; 1739-'41, dry; 1742-57, very wet; 1758,average; 1759- 
‘61, very dry; 1762 and '63, wet; 1764, very dry; 1765-’70, very wet; 1771- 
'76, extremely dry; 1777-'80, wet; 1781-'83, average; 178487, wet; 1788- 
‘90, dry; 1791, average; 1792 and '93, very wet; 1794, average; 1795~'98, very 
wet; 1799, very dry; 1800 and ’01, very wet; 1802-'05, very wet; 1806-'11, 
extremely wet; 1812-'18, very wet; 1819, average; 1820, very dry; 1821-'24, 
very wet; 1825 and °26, average; 1827-’81, very wet; 1832, average; 1833 


‘and °34, very dry; 1835, very wet; 1836, very wet; 1837, dry; 1838, aver- 


age; 1839 and ‘40, very wet; 1841, dry; 1842, average; 1843 and ‘44, dry; 
1845 and '46, very wet; 1847, dry; 1848, very wet; 1849 and '50, wet; 1861- 
‘54, average; 1855-58, dry. 

This record of 134 years shows 6 extremely dry; 8 very dry; 19 dry; 17 
average; 18 wet; 60 very wet; 6 extremely wet. ‘The large number of ver 
wet years, as given by Mr. Keuchler, is not at all in accord with the rainfall 
records during the years 1840 to 1890, and, in fact, no region on the globe is 
known where the distribution of the rainfall is similar to that given by these 
records. It is evident that the breadth of the annual rings of growth adopted 
by Keuchler as corresponding to dry and average and wet seasons needs con- 
siderable modification, there is no reason conceivable why the rings of aver- 
age breadth should not be the most numerous, while those corresponding to 
the unusual extremes of dryness and wetness should be about equally numer- 
ous. The tree growth can not be adopted as an index of the rainfall alone unless 
it is proved by the biologist that rainfall alone affects the growth, which is 
well known to be far from true. The annual rings certainly depend at least 
in part upon the evaporation, the sunshine, the temperature, and the distri- 
bution of rain in frequent showers or in frequent heavy floods. It is the com- 
bination of several favorable meteorslogical circumstances that must have 
produced the large number of broad rings which Mr. Keuchler has attributed 
to 60 very wet years and 6 other extremely wet years. In fact it is best not 
to attempt to establish any fine details as to the climate from such a record of 
tree growth, but to content one’s self with the general statement that there 
were 14 years during which the climate was unfavorable for the increase of 
woody fiber, 54 years during which there was an average favorability, and 66 
years that produced large growth owing to very favorable conditions. As the 
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abundance of water accessible to the roots depends not merely upon the 

uantity of rainfall but still more upon the style of rain and the character of 
the soil, and the evaporation due to dry winds, it may be more rational to 
infer that during 134 years there have been 66 in which the rainfall was well 
conserved for the use of the tree. 


FROSTS IN TEXAS. 


Col. Haupt has kept a fall record of the weather since 1857; from March, 
1857, to November, 1859, his place of observation was Caney, Matagorda 
County, Tex. (N. 28° 60°, W. 96° 40’), but from January, 1860, to the 
resent date, it was at Kyle, Hayes County, Tex. (N. 30° 0’, W. 97° 50’). 

rom his data he furnishes the following list of frosts, which is presumed to 
be practically complete and therefore of value: 

: Frosts in Matagorda County, Texas. 

1857.—March 13, killing frost; a week of cold weather. April 6, freezing 
(thermometer 28°), cotton and corn cut off; 11th, cold weather, hard norther 
set in; 18th, frost, but not serious; 23d, heavy frost, freezing, killing corn 3 
to 6 feet high; 24th, frost. 

1858.—November 3, slight frost; 5th, white frost; 9th, first freeze (ther- 
mometer 32°). 

1859.—March 8, frost and ice; 17th, frost; 3lst, frost, but too dry to do 
damage. April 16, frost, but no serious damage; 23d, heavy frost. October 
81, light frost. November 13, everything frozen, ice one inch thick (ther- 
mometer 22°); 14th, heavy frost; 18th, frost, followed by very warm weather, 
with mist and sunshine till the 28th. 

‘ Frosts in Hayes County, Texas. 

1860.—January, cold weather during month. February 22 and 23, frost 
and a little ice. March 19 and 20, frost. October 14, frost. November 24, 
frost, first freeze. 1861.—November 23, very light frost. 1862.—February 
20, heavy frost. 1863.—January 15, frost, freezing; 16th, heavy frost, killing 
vegetation; 17th, frost, freezing; 28th, heavy frost and freeze. 1863.—Feb- 
ruary 4, heavy frost and freeze. October 24, frost and ice. 1864.—Februar 
29, sleet during day; rained and froze, covering every twig with ice an inch 
thick. May 11, very light frost. October 5, 9, and 22, very light frost. No- 
vember 20, ice }-inch thick. December 22 and 23, heavy frost. 

1865.—January 23, freezing all day. February 9, freezing and sleeting. 
April 22, light frost. November 2, heavy frost at Austin. 1866.—December 
7, first freeze; heavy frost. 1867.—November 5, frost. 1868.—November 1, 
frost, with other light ones occasionally until the 16th. 1870.—November 16, 
light frost, first of the season; 22d, white frost; 25th, first ice. 1871.—No- 
vember 19, first frost of season; 20th, sharp frost; 29th, first ice; 30th, ice 
and sleet. December 1, 2, and 5, ice and sleet. 

1878.—October 29, first frost; 30th, sharp frost. 1877.—November 10, frost 
and slight freeze; 11th, heavy frost. 1879.—January 12, heavy frost. Octo- 
ber 25, frost. November 19, frost. 1880.—March 22, freezing. 1881.—No- 
vember 2, light frost. 1882.—March 9, heavy frost and ice. 1883.—Novem- 
ber 16, frost. 1884.—November 20, heavy killing frost. December 18, 
heavy killing frost. 1885.—February 14, heavy frost. 1887.—February 4 
and 5, sleet. November 28, first freeze. 1888.—October 23, frost. Novem- 
ber 9 and 10, frost; 22d, first ice. 1891.—November 8, first frost. 1893.— 
January 19, first freeze. November 15, first frost. 


NORTHERS IN TEXAS. 


Col. Haupt also furnishes the following list of northers observed by him at 

Caney and Kyle: 
Northers in Matagorda County, Texas. 

1857.—April 11, heavy norther. May 2, heavy norther. 

1859.—March 17, heavy norther. April 2, 14, and 21, norther; 22d, 
severe norther. May 27, cold north wind. September 4, norther; cold, re- 
quiring fires and overcoats; 19th, norther. October 17, norther in the 
night; 27th, norther before day. November 12, norther, with light rain, 
severe wind all day and following night; 13th, wind moderated in the morn- 
ing; 17th, high wind from south till 11 o’clock when high, dry norther set in 
and calmed off at night; 28th, light norther. December 1, norther at night; 
5th, norther at night, very severe by daylight; 6th and 7th, heavy wind. 

Northers in Hayes County, Texas, 

1860.—February 28, norther in evening. March 15, norther. April 22, 
norther; 28th, cold north wind; 30th, norther. May 8, norther. September 
6, breeze from north; 14th, cool north wind. November 6, light norther; 22d, 
norther; 27th, severe cold norther; 28th, norther, still blowing. December 
4, norther; 2Ist, norther, but clear; 28th, north wind, increasing as the day 
passed; 29th, north wind continued; 30th, high wind all day. 

1861.—January 10, high norther; 14th, norther; 23d, cold norther, freezing 
at night, with continued wind; 24th, wind from north all day. April 14, 
heavy norther. August 1 to 4, norther lasting three or four days, followed by 
rain. September 25, norther during early part of the night. November 22, 
clear norther blew. December 12, norther began after dark and lasted forty- 
eight hours; 20th, light norther; 26th, norther. 

1862.—January 12, brisk wind at sunset from northeast, veered to north- 
west; 27th, north wind and rain.- February 4, last eight days wind blew first 
sixty hours very hard from the south balance of time from the north. 
Sth, 9th, 14th, and 15th, cold norther; March 18, norther. April 21, high 
wind; 24th, norther. September 10, norther at night. October 24; norther. 

1868.—January 14, severe norther. February 4, severe norther. April 11, 


norther. May 6, norther blowing, cool and clear. August 24, norther, with 
lightning in the north. September 17, norther. November 6, norther. 

1864.—March 10 to 17, constant north wind: 24th, high wind and cold; 
27th, high south wind, followed by norther. April 7 and 14, cold norther. 
May 27, norther at night. June 15, cool norther. August 20, norther and 
northeaster blowing for last 48 hours. October 1, 4, 20, and 21, norther. 
November 2, norther blew terrible gusts; 8th and 9th, norther blew with 
great violence; 17th, norther lasted forty-eight hours. December 2, mild 
norther in the evening; 8d, norther, blew moderately. 

1865.—January 10, cold norther; 13th, norther, began at midnight; 21st 
norther about 4 p. m.; 24th and 25th, north wind all day; 26th northeast wind 
all day; 27th, cold northeast wind all day; 28th and 3ist, cool northeast wind 
all day. February 1, moderate east and north wind; 4th, wind northeast in the 
morning, northwest in the evening; 5th, wind in the north; 12th, wind north- 
east; 13th and 14th, light norther; 17th and 21st, strong north wind; 22d and 
23d, northeast wind; 24th, northeast wind, northwest in the evening. March 
9 and 10, high winds. April 19 to 21, continuous north wind. May 1 and 6, 
cool norther blowing from last evening; 8th, cool norther, still blowing. 
November 2, norther. December 12, heavy norther. 

1866.—February 14, heavy norther all day; 15th, norther still high. Sep- 
tember 19, norther. ; 

1867,—October 4 and 5, strong wind from the north; 15th and 22d, norther; 
30th, wind from the north since the 26th. 

1868.—January 6 to 10, very cold norther, lasting 107 hours. March 10, 
sharp norther. September 16, norther, blowing quite cool; 22d, sharp 
norther at sunset. October 7, norther at 1 p. m. ovetaber 16, norther. 
December 13, norther. 

1869.—February 2 to 3, norther; ice morning of 3d; 2Ist, east of north 
norther in early morning. March 24, heavy norther, blowing hard and cold 
all day. September 7, strong norther. 

1870.—September 1, cold north wind. October 15 to 19, wind generally 
from the north during flood. 

=> nl cin 80, cool norther in the morning. December 3, cool 
norther. 

1879.—Jaauary 11, wind from west veering to northwest at night. Sep- 
tember 9, north wind for six days past. October 16, norther, continuing to 
29th. December 19, severe norther (see frosts). 

1880.—December 29, coldest wind on record. 

1881. —February 10-11, cold north wind. 

1882.—January 16, norther, with sleet. March 5, norther in evening. 

1883.—April 21 and 22, norther. August 12-17, norther, wind from north, 
weather warm; 24—30th, norther, cool. 

1885.—August 31, north wind for past five days. September 3, north wind 
for past three days. 

1886.—June 19-25, cool north wind. September 23, north wind, first 
norther; 29th, north wind. 

1887.—January 3, north wind, clear; 9th, north wind, wet; 10th, north 
wind, clear. August 6 and 24, north wind. September 28, first norther. 
October 12 and 24, north wind. November 11 and 27, north wind. De- 
cember 13 and 24, north wind. 

1888.—-January 15, 18, and 19, north wind. February 2, 4, 10, 15, and 22, 
north wind. March 3 and 18, north wind. April 12, 18, and 23, north wind, 
May 10, 12, 28, 29, and 30, north wind. une 24 and 26, north wind. 
August 13, northeast wind. October 21 and 22, north wind. November 
16—20, 22, 25, and 26, north wind. December 8, 25, and 29, north wind. 

1889.—-February 24, north wind. March 1, 22, and 31, north wind. April 
8, 12, and 30, north wind. May 1, 2, 13, and 18, north wind. December 
30, north wind. 

1890.—April 2, 16, and 19, north wind. June 6 and 7, north wind. Sep- 
tember 19, 22, 24, 25, and 26, north wind. October 12, north wind. Novem- 
ber 11 and 16, north wind. December 6 and 8, north wind. 

1891.—May 25-27, north wind. June 6, 16, and 29, north wind. August 
1 and 29, north wind. 

1892.—May 21 and 22, north wind. August 1, 14, 15, and 24, north wind. 
September 7, first norther; 11th, second norther. 

1892.—May 7 and 8, north wind. August 1 and 30, north wind. Sep- 
tember 5, 9, 10, and 11, north wind. November 12-14, north wind. 


THE EARTHQUAKE OF NOVEMBER 27TH. 


Although earthquakes have little to do directly with meteorology, yet the 
students of geology need for their study as many observations as possible of 
the exact time and nature of even the slightest earthquake tremor. In order 
to assist in the study of this subject, the Weather Bureau has always indorsed 
the policy adopted by meteorologis‘s throughout the world of encouraging its 
observers to observe and record this earthquake phenomena. Those who de- 
sire to add somewhat to the accuracy of the records should make use of some 
one of the many forms of the seismoscope, such as the simple ones described 
in the Annual Report of the Chief Signal Officer, 1875, p. 847, or the more 
sensitive form perfected by Profs. Gray, Mendenhall, Marvin, and others, and 
recommended by the Geological Survey (see also the apparatus described in 
the article ‘‘ Earthquake’’ in the American Cyclopedia, published by the 
Appletons). Those who have no instruments, and not even an exact time- 
piece, should pay especial attention to the frequency and the number of the 
several slight tremors that usnally accompany the main shock; they should 
notice the apparent direction of movement of buildings and the ground at as 
many places as possible in the neighborhood, since the movement often varies 
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very much on the opposite sides of a hill or valley. In describing the results 
of such observations, observers should omit references to their theories as to 
the nature and —_ of an earthquake shock unless, indeed, they collect ob- 
servations especially adapted to test definite theoretical hypotheses. 
Numerous reports have been received of an earthquake shock on November 
27, which was felt between 11.42 a. m. and noon of that date, throughout 
northern New England and eastern Canada. A special description of this 
earthquake will be found in the November Bulletin of the New England 
ather Service. 
rhe connection with this earthquake, the Editor would remark that although 
the center of this disturbed area was probably not far from Quebec, yet it is 
by no means necessary to conclude that there is a region extending from 50 to 
100 miles northeast of Quebec in which an almost extinct volcano is slowl 
expiring. An earthquake has, in fact, no necessary connection with a vol- 
cano; volcanic eruptions produce slight earth tremors in their neighborhood, 
but earth tremors and severer earthquakes occur without depending upon vol- 
canic eruptions. It is more plausible that the dislocation of strata attending 
an earthquake may produce vents through which volcanic eruptions subse- 
quently take place. We must consider the surface of the earth to a depth of 
at least 50 miles as being in a state of strain. This strain is produced by nu- | 


merous causes, among which may be mentioned, first, the contraction of the | 
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| regions we must, for the present, and as observers merely, be content to col- 
lect the observations for the use of the geologists. 


| RELATIVE INTENSITY OF WEST INDIAN STORMS. 
By Prof. H. A, Hazen. 


| In the following table the column on the left gives the year and those 
| on the right give foreach year and month two horizontal rows of figures, D 
and I; in the upper horizontal row (D) is given the date of the beginning of 
| the storm, as far as reports are at hand, and in the lower row (I) is a figure 
| indicating relative intensity. 
| This table has been prepared by Prof. Hazen in connection with his stud 
of the storms of the western portion of the Gulf of Mexico; it comprises all 
the storms of which mention has been made in the Monraty Wearner 
Review or in the ‘‘ Monthly Summary of International Observations,”’ as 
originating east of the 100th meridian and south of the 30th parallel. 

The date of the origin is taken as the day when the first, increasing, or 
violent winds, are noted. The scale of intensity is relative and depends in 
part upon the violence of the wind and in part on the extent of the storm. 


Storms in the neighborhood of the West Indies during August, September, 
and October, from 1874 to 1893. 


solid crust due to cooling; second, the expansion due to the slow crystalliza- |—— ‘eee ————-——— 
tion of sedimentary strata as they are converted into crystalline rock; third, | | August. October. 
the pressures involved in the evolution of steam and other gases; fourth, the __ 
strain produced by the upward pressure of liquid lava forced up through | nit I, | 
cracks in the lowest strata and seeking to break through the upper strata; | 7") ***".°""*/""*"/""" ieee 
fifth, the strains produced by the weight of the ocean on its bed, or of moun- ood 9] 
tains on their bases; finally, the enormous strains produced by the differential 3 
attractions of the sun and moon on various portions of the revolving earth 2 | 
and the strains due to the centrifugal force of that revolution. : 14 
Of all these causes, the centrifugal and tidal forces are, at the present time, 5 
probably most effective in producing the gradual uplifting of continents and ; 
mountain chains. A large majority of the earthquake tremors and shocks 
are due to the actual giving way of the geological strata under these im- : | 20 | 3° . 
mense strains; sometimes a set of inclined strata slide over each other a few | |. 
inches, at other times a compressed stratum cracks and one portion is shoved | | ae 2} 2| 2| 38 ¢t}. 
up higher than the other by a few inches, forming the ‘‘faults’’ that one sees | 1881,D.... 3 “ 2/771 9 
everywhere in the rocks. In this way, apparently, the great geological anti- | 1880, D....| 99 |.../-. cal ig 
clinals and synclinals were formed; the range of the Rocky Mountains and Levees] T |eseeiseeoleeg 3 ; 
the Andes represents a general rise, step by step, during many ages, and 1883, D | 15) 33 |- 4). 4 
which is even now going on, while the other western portion of the stratum| ‘"*** 3| 3}: 
has not been elevated and underlies the Pacific Ocean. If lava and volea- | i9g4,D....'.... Fog Tee 3 | 10 |.ses 7 
noes burst up along the line of such a cleft in the rocks we must attribute the 3 
ssibility of volcanoes to the occurrence of earthquakes and not vice versa, | | 73 | 32 | | 24 | 28 
There are probably in which voleanoes should be spoken of as | 6 | 13 15 | 19 : 
the ultimate cause of earthquakes. | 2] 3] 3 ROR 
There are numerous regions in the United States within which earthquake 4 Fi cl 
tremors are very frequent, and such frequency may plausibly be considered | D +) 16 | 7 | 24 10 
as indicating one of two alternatives, viz., either the strains are particularly 2 I 
frequent and severe in those regions, or else the geological strata thereabouts 1889, D.. 8| 20 | a5 |...4 | 
are strained in such a manner as to render it particularly easy for them to | | 3] 
give way suddenly and become slightly dislocated so as to form new cracks ten | 93 | 97 4 2 
and “‘faults.’’ When these earthquake areas occur in hilly or mountainous 1891,D....| 18 | 26 
countries, we conclude that the mountains are but the results of a| 2) 
similar set of dislocations that have been going on through several geological 16 
ages; when an earthquake area is confined mainly to a river valley we con- 1893, ‘sol ae 
nect it with the arrangement of strata that made that valley a possibility. | | a] 
But without adopting any hypothesis as to the origin of special earthquake 
METEOROLOGICAL TABLES. 
Meteorological record of voluntary and other co-operating observers, Meteorological record of voluntary observers, &c.—Continued. 
‘Temperature. Temperature 
Temperature. Temperature. (Fahrenheit.) (Fahrenheit.) | 4 
(Fahrenheit.) 4 ( Fehrenheit. ) £ Stations. Tale Stations. 
Alabama—Cont'd. | ° ° | Ins. Arizona. ° | Ins. 
8 55-8 | 3.02/ Starlington*!...... 78 54-7 | 2.81 rizolat's......... | 53-1 | 0.50 
Bermuda t ‘ 4-15 || Greensborot!...... 8 54-3 Sturdevant 1.06 || Ariz.Canal Co. Dam) 87 42 64-4 0. 46 
Birmingham 4 | 334 | 50.24) 2.13 || HealingSpringst..| 80 | 25 55-1 | §-20| Talladega 2-15 || Benson *®,......... 80 | 54-0 | 0.00 
Brewton | 25 | 55-5 | 4-87 | Highland Home t..| 76 27 | $59 | 3-16; Talladega bf?...... 77 23 | 52-5 | 1-90 | Buckeye ......++.| 89 33 59-3 | 1-60 
Carroliton*f!. 74 22 | 51-7 | 2-90 || Livingstondt...... 79 22 | 53-4 | 2.98} Tallassee Falls f...|.....|.ccses|socees 3-06 || Calabasast.. ...... 2 49-2 | 035 
Chepultepec ... 774 154 | 48-74 2.03 || Lynnat............ Thomasvillef ..... -2 | 5-14 || Casa Grande*®,,,.. 35 | 60.3 | 0.00 
Citroneliet.... 77 32 | 57-4 | 4.04 | Maple Grove.. 86 | 52.8 | 2.73 Tuscaloosat....... 2.88 || 8 19 | 49-9 | 
laiborne | 2.88 || Marion? .........+. 76 | 55-5 | t-g1| Tuscumbiadt......! 75 49-5 | 2-35 || Dragoon Summit *5) 7 35 | 0-00 
3-59 | Mount Willingt...| 77 3-15| Union Springsat!.| 80 | 23 | 55-2 | 2-77 || Dudleyvillet ......) 81 32 | | 
Decaturbdt ......... 76 15 | 47-6 | 1.39 | Newbernt | | 53-2 | 3-37| Union Springs bf ..| 76 | 2 54-5 | 2-71 || Farleys Camp ..... | 43 | 57-8 | 1-50 
Elba*t}....... | 70 -4 | 3-28 || Newbu 79 | | 49-4 2-10) Uniontown!....... 78 50-7 | 3-10 || Flagstaff f......... | 70 II | 41-4 | 1-70 
Eufaulaact ......... 29 3-02 || Newton -| 80 | | 2.87| Valley Headf......| 76 16 | 48-8 | 1-95 || Florencet......... 184 | 37 | 56.6] o-43 
ct 2-32 || Opelikat 76 | 54-6 | Warrior 2.55 || Fort Apache .......| 70 20 | 43-6 | 
Evergreen f¢........ 80 | 28 | 55-8 4°55 || Oxanna ........ 75 | | §2-1 | 1.37| Wilsonville 2010 || Fort Bowiet....... | 77 | 29 | 52-0 | 0.07 
Florence at..... | 2.31 || Pine Applet....... | 53-8 | 3-26 || Fort Grant....... 77 24 | 51-4 0. 40 
Florencebt!....... 77 20 | 49-7 | 1.95 || Pushmatahaf...... 76 29 | 55-0 | 4-50 Alaska. Fort Huachuca sees) 78 24 | 49-9 | 0.37 
Port Deposit ft ..... 26 | Rock Mills .. ....../.... | 2.41} Killisnoot!....... 47 | 29-4 | 4-10 || Fort Mohave ...... | | | 56.74) 0.28 
21 | 1.70 || Seottsborof........ 74 20 | 49-4 | Metlakahtla f......| 49 8 | 32.0 | 9-69 || Gila Bendd**......| 78 35 | 53-2 | 1-25 
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10.94 | Point Bonita L.H...... 
0.72 | Pt.Conception L.H.|.... 
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0.20 | Point George L. H. 
7-50| Point Lobos ....... 


o.12| Point Loma L.H 
1.00 | Point Montara L. H. 


8.77 | Point Pinos L.H.. ; 
4-41 | Point Reyes 
3-83 | Point Sur L. H.....|.....)...++- 
5-50 | Pomona*®......... 
0.00 | Pomona (near) . 
0.77 | Portersvillea*® .. oe | 
.17| Port Los Angeles a** o | 4 
4-17) 7 
9-37 | Poway®*..... 35 
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1.85 | Ravenna®®.... .... 29 
7-22, Red Bluff **....... 
o.1o, Reddinga**........ 36 
o. 14 | Reddingbt........ 32 
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0.15 | Riversideat....... 32 
3°25 | Rocklin®®......... 40 
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5-98} | Salinasb**......... 39 
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3-76 | San Bernardinoft... | 34 
1-70 | San Gabriel ** ..... 
1. 36 | Sanger Junction **., 27 
3-27 | San Jacintot....... 30 
0.00 | 3an 37 
4 or | San Joseb..... 27 
5 go | San 
1.59 | San Luis Obispo ...|... 
0.75 San Mateo **...,.. 3 
3-11 | 3an Miguel**.... 30 
San Pedro**....... 43 
o.13| Santa Ana®®....... 42 
o. 30 | Janta Barbaraa.... 40 
0.73 | Santa Barbarab*®.. 44 
Santa Barbara L.H.|.....'.... 
o. 35 | Santa Claraa*®.... 32 
2.03 | Santa Cruza*®..., 42 
24 | Santa Cruzbt...... 
Gs | Santa Crus [.. 
23 | Santa Margarita*® . 20 
51 Santa Maria!....... 35 
65 | Santa Monica*® .. 39 
.06 | Santa Paula®*.... . 36 
| Santa Rosa*®......) 32 
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3 Temperature. | . | 
~ &§ | i | (Fahrenheit.) £ = 
Stations. = Stations. = | Stations. = Stations. —| = 
Arizona—Cont’d. @ California—Cont'd. | ° ej Ins. 
al | 74 16 | 43 65 2t | 43-8 |10.03 
irs. Maricopa®®........, 90 | 35 | 59 . 67 | 3? | 494 | 4-98 
Mo Huachuca t.| 75 244 | 48 SISSON 59 21 | 4! 4°25 
its Soledad *® .........| 80 39 | 53 17 
3 75 | 29 | 32 30 
Pantano*®® ........-| 83 | 33 | 56- Colton 85 4 
Parker 77 19 | 40.8 Colusat............| 80 72 38 
Payson 68 24 | 41-9 78 46 
Peoriat 78 38 | 56.2 74 76 
Pheonix at.........| 84 30 | §2-4 84 
Red Rock*f5......| 82 36 | 59-8 79 80 
Davisvilled........| 83 7 50 
86 Delta JO | 25 SS 
Dinuba 73 | 33 14 
Downey **.......+.| 92 | 40 63 
Dry Creek jo 87 
Drytown ..........-| 78 | 32 
Texas Hill** ......| 85 57 40 
Tucson af 84 33 55.1 75 32 
Tueson 32 | unsmuir®®.......| 66 22 74 
72 24 | 45-6 East Brother L. 70 
70 12 | 40-4 Edgwood*®....... | 53 17 71 
40 | 77 | 30 84 
Arkansas. 74 | 31 85 | 
Arkadelphia? 59 21 So | j 
Arkansas City? 80 80 | 
Ashdownf!........| | 20 | 49-7 Evergreen 80 | 
Bee Brancht.......| 75 20 | 49-9 Exeter ......-.++| 78 83 | 
81 | 23 | 51-6 Fall Brook ®!......| 85 73 | 
78 | 24 | 47-6 8S | 
65 || Felton ®® ........+. “| 79 | 
82 26 | 47-5 || Fernando®’,,......| 78 70 
Conway 74 24 | 46.9/| 2.37 || Florence*®........| 83 
Corning? 72 16 44.8 2.55 Florin 73 est Butte*.......| 68 30 
Westley **........./ 77 31 
28 | 49-9 Wheatland ........| 76 3! 
23 | 45-3 Whittier **........| 82 45 
26 | 54-2 Williams a**......; 82 | 30 
Hi 73 83 29 
70 75 | 32 
76 W .| 69 29 
70 2 | 44 Yreka f 64 | 20 
Lonoke *!,......+++| 76 24 | | 4-So |] Yuba City *5.......| 65 | 40 
Malvern f ......++++| 75 18 | 47-9 | || Goshen ®$........../ 72 27 §5-2 Colarado. 
Mount Nebe t......' 19 40-4 3.14 Grass Valley @ 
22 46.9 
35 | §2.0 
30 | 50.0 
32 | 54-2 
Osarkt 76 22 2.99 | Hornbrook **..... 4 22 | 42-1 
Pine Biafff ........| 80 25 5-18 || Humboldt L. 
Prescott f.........+| 78 30 4-86 || Huron 75 49 2-0 
Russellville? ......| 7 22 3. Hydesvillet.......| 68 25 | 50-3 
Searcy 19 || Independence f....| 72 22 | 48.2 
Stuttgart t.........| | 20 Indio 909 | 38 | 60.8 
: Texarkanat........| 80 25 rae 70 | 26 | 53-7 
78 | 23 8 | 35 | Sit 
' 64 32 | 48-3 
Winslow *f!.......| 63 10 Jol 
California. I 
Agnew ',....... Bo! | 36! Keeler 
Anaheim **..... ..| 82 45 Keene * 
Anderson *! .......| 77 20 
Antioch 73 37 
Aptos 73 35 
x Bal «+! 79 35 
Bakerstield bf .....| 78 33 Lathrop *®......... 
80 45 30 
Berendo 73 | 34 40 
Bishop Creek**....| 72 25 35 
Boca 7 10 34 
Borden ........+- 28 s Banos ** | 26 
Bb 80 | 39 
farysvillea**..... 83 
nlo Park **..... 72 
55-5 
Cas os 78 32 57-6 
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MO 
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| (F perature. | Continued = 
Stations. s T Met lo, 
‘em eoro gical 
| 2 perature. | recor 
= | | Stations | ) | d of voluntary observer. 
la |& | Temperature, s, &c.—Continued 
Red 64 | 10 | 34-6 Ins. || Georgia—C | |= 
River Bend® 34-6 0-65 | Cordel ‘ont’d, | 2 Stations. ahrenheit.) | 4 
Stes 3 | 35-0 2 Torsyth*!... Bo | 1.89 | Bedford? .......... 7 | 38-3] || Panamaf... reves! 72 | 34-0 | 1-24 
Creek ¢ .... =? 0-75 Gillevilies at, | | $5-8 2-34 Cambridge City t | Bockwel 92 33-5 | 1.96 
Ranch S$ | 35.4 | | Griffint ......... 75 | 28 -9 | 2-60 Col ity*!..| 7 | 39.0 | 2.80 | 94 9 | 31-0 | 0-30 
Tein Lakes. 2 | 35-6 74 | 20 | Connerevi | 35-9) Spirit Laket....... "74 9 | 30-4 072 
IT | 37+3 | 0-65 Hephaibah * 3..... 33:2 1-291 De | | 41-8 | | Tiptor Lake ...... 7 —13 | 
Ward Distric Bok ervillet....... 30 52-6 .84 | Delphi 73 40.4 | 2.46 Vi —3 0. 28 
O40 ayette t ...... 82 38 1.80 | Evansville ....... | 63 16 | 44.4 | 2-85 | Villiseat .-.. 4 33-8 | 1-03 
92 2°94 77 19 | 2.22| Farmla 6 30-7 | 2 | inton ve cece] 70 —3 34-8 | 2.00 
....... 12 | 40. | Lawrencevilie?.... 77 2 49-4 2-02 Fr BET +94 | Washington 38-4 | 0.46 
|| 7 | 558 | 67 | 9 | 3 || Abilene t..... | 32 | 
Falis Village....... 79 | 22 | 1.92 | Laconia!...........| 67 | 16 | 43-0 | 2:89 | 7% | 87 
Greenbeld Hil 16 | 398 3-40 Millon}. | Lafayette | | | 2-98 Altoona ®t #... 73 | 29-5 | 9-08 
Lake Konomoc .... 2°46 |] Pi man 75 71 | 10 | 95 
j MAN 75 | 18 | j Cawk 41.2 | 
Thompsdin Go Union Poin 38 | 2 8 | | 3-30 | Emporia fi 78 20 | 47-4 
oluntown 60 | 8-2 | 2-45 || W shington 7... | 22 51-0 ‘erre 69 | 3.01 | Ew wood .....-. 15 40. 
Wallingfo 64 IS | 37-3 | Way Cross. | 24 | -0 | 1-20| Union Ci CT. | 12 | 4I- ureka Ranch?.... 86 | 49-9 | 0.90 
it 12 || Wa | | I. Jnion City 7! I 3 | 2-38 || Fort Ri ich Tf... 9 | 43-0} 
Walerba rdf 39-5 | 37 yaynesboro 78 | a9 | 04) Val 66 42. rt Rileyt .| 82 | | 0.17 
“35 || West Point t....... | 38.6 | 1-67|V paraiso t 7 | 2.90 || Gar OY 4 | 37-1 
West Sime eee 2. st Point + 79 24 67 | Vevay! 38-6 | || Garden Cit 65 18 0-40 
Simsbury | 35 2-94 | Whitesburg 74 33.2 | 2.§0| Worthington 8 | 2.48 | Gibson*! YT 76 41.8 
Delawa 40-7 | 2-49 urgt ......! | 23 | 54-6 orthinston +..... 7o | 35-9 | 1.45 || G 7 6 | I-50 
Dove ré. Idaho. | 2.08 | Indi on f.....| 14 43- 76 | 39-4 | 
Kirkwood 43 Boise Barracks ....) 62 1.61 | Ba 41-8 | 3.32 | Grainfeld #1. [359 | 
ilford!.......... ++| 62 43-8 | 2-89 || Kor Lemhif .. | 36 | 37-6 | Gwenndalef .... Grinn 2 | 18 | 0-43 
‘ort Sherman... 60 | 37-6 | 3-14| Ken 90 .. 80 | 44-6) T. 
af 44-5 | 3-41 | Lak | 12 | 35. Purcell 76 51-2 | 2.69 || H 2 4 | 3 . 
Dist'i umbia. 20 | 44.3 | 56 | 6 3 | 2-19/ Tuls 18 47-8 utchinson 70 *5 | 0-20 
est Washin "| 94 3-3 | 4-00 | Oakley | 3 | 28. | Algona*! | 
Avon Paik’ | Gout | 2.00 | | Amen 1% 3 tial | Liberal ys | 3 | 
rooksvillet ...... 83 | 4.38 || Aurorab/?...... -33| Ames 32-4 | 0.65 || MeP ville} ....... 9 | og 
Cler 8 4 68. 76 | | Atlantic | 80 | 38-3 | 0.42 
85 | Beardstown 72 | 3-98 Atlantic. —2 | 36-3 Manhattan’. | 75 | 0.32 
eral Point? 7 38 Bust —7 | 38. »naparte 71 33-3 | 1-00 M rion t?... 2 10 34.8 
Fort Mead ntf.....| 80 63-8 | 313 | © hnellt . -| 68 & | %6 3 | 1-93) Carroll t | 32-7 | || Marmaton......... 78 | 6.7 
| | 75 7 | 1-51 | tinder 4 12 38-8 4 
85 37 63-0 3. 3 75 6 4 1.87 |Cedar Fallsf....... 52 | 4 | 35-6 | 1.6 edicine Lod ee | I-22 
| | 41. ln 5 | 0.77 || M ist......175 | 
Green C CT 83 35 | 61-0/ 7 Dine ova ... “ I. 37 68 7 | 32 onument *! 75 *| 
|] let | 32-3 | 0-55 || M 13 | 30-5 | 3 
Sp’gst.| 80 | 40 | 65.8 | 2 5 | Charles Ci 7 3 | 34-3 | 1-24 || orlandt. **| 79 6 5 | 0-73 
| 34 | 61.9 74 | 1-83 Clarind 2 | 37-3) 4 || Mortont...-.--. «++| 80 | 38-5 | 0-08 
ny 65-7 pal F st Peoria?) ..... jo | 12 32-4 | | FO | Mount 78 | 39-0 | 
Manatee 81 4° | 65.0 72 | 13 42-0 | 3-24 | College 7 —2 | 34-8 | Oberlin f. Is | 41.8; T. 
Merritte Island?.. «| 85 3% | 63-8 68 5 |, 36-8 | Cornin 3 1 | 33.2 | Oswegot pone 43-0 | 0.73 
80 48 | 68.1 | T. Greenville} 18 2.25 | Decor ? 2 | 37- 1.02 || Pleasant Dale 9 | 43-6 | 1-02 
| 1.99 || | 46. orah t 72 | 4 | I-10} le *! 2 | 46-2 | 
78 3° 59-9 9 | 4 3°32 Delawa 7 12 29-5 lo Quinter *! 70 | 2 | 0-03 
45, | 84-9 | 1-40 avana f 94 $0.8 | Des Moin | | | | 0. 
range Cit 82 -6 | 3-90 akeeft... 72 | 44 | Emmetsbure+..... 173 | 36.5 | I-22 8 aron rings ....| 17 1.33 
Orlando | 86 35 | 63-6 | range | +4 | 1-68) Fo rg 8 | 31-0 | terlingt .......+-+| 76 | 42-7 | 2.12 
| 3.00 | Louisville f.... eee 4 | | Fort Madison* 76 | Sterling | 
Oxford .| 86 39 62.6 uisville 7o | | Ful on*7}.. 30.1 | Topeka | 76 0620 
Talla Petersburg?! a7 | 2.58 Mascoutah *®....., Senne Meadow * 1... 33-4 0.79 Wakefield 10 | 30.8 
‘allahassee 84 1.2 | 3-97 || M | 14 | 40 -14 | Greenfield |= | 40-0 | 0.2 ace at........« | 00.61 0.20 
Tarpon ef! .....) 76 44 | 66.8 Mount Carmel f 7o | 16 | +2 | 1-60) Gri at 8 | 32. 3 || 78 | 40.6 | 1-44 
Springs... 7 |S 318 | Mount P | 43.8 | 2.60|G nnell t.... 3| 1.34 | Wamego®?....... 
Geor 85 -9 | 2.53 M rundy Center!.... +9 | | ego*!.... 10 | 
Adairsvil 39 | «661 uddy Valle os. 2-62, Ham nter!,...| of | 38.7¢) Washingtonfi..... 80 10 | 43-0 | 0-02 
Ala ile ¢....... -93 | Olmeya*!., y *%...) 70° | 30-3 | 1-64| pton! |72 i—9 5 || Winona 37-9 | 1-02 
Alben © 21 50.4 | Olney b*1, 41-4° 2.56 Hopkinte 73-9 || Yates Genter 76 37-6 | 0.83 
hensb t 73 -§ | 1-28 || P BT? 2 | 32.2] | Indiano] 92 anid side t.... 14 | | 
Bainbri 22 | alestine ft! seve) 73 | 32-2 | 2-25 to | addo*t! | 43-1 | 4-0, 
idge 75 8 1.39 4 | 35- 5 Lowa Cit 72 | 34-0 0. 6. ee 3 
7 Bainbri geat.. §0-0 arist.. | 2 | 2.18 | lowa F yaf.... | © | 39-0 3 || Canton* ft? 74 reve) 3°22 
q Blak ridge bt 3 31 2.23 Peoria 70 2 39-8 a Fallst. 74 2 1.68 Carroliton*?! ..... 44-0 
# 59-1 | 2-40 P 7 oF 3-12 Jefferso 72 36-6 | 1-7 lton*t! 75 17 | | 4-00 
2 eoriab!. | 40-0 | 3-10) Keo DT | 5 | Catlettsburg 45-9 | 3-70 
29 56-9 Philot!.... 75 2.41 | Kn 36. I-37 Earlingtont TS... 62 43-8 2.2 
7 24 | 55-4 Quiney m| 7 Knoxville. | | 38.2 Eddyvillet .......- 784 20° | 3-00 
vee! 06 as 0.98 Saint Jobn®s.... | 30.4 I Maxon! 33-3 | reat | 76 
33-8 2-74 71 5 | 31-0 Harrodsburg 75 | 16 39-0 | 2-70 
—4 | 9 43-4 | 2-83 
—5 | 343 72¢ | 42-6 | 2-35 
72 
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. Meteorological record of voluntary observers, ée. —Continued. Meteorological record of voluntary observers, &c. —Continued. 
Temperature. Temperature. | Temperature. Temperature. 
Stati (Fahrenheit.) | | (Pahrenhete. ) | ( Fahrenheit. ) | (Fahrenheit.) £ 
ous. 2 | Stations. Stations. 1 Stations. — > 
| = | = || | | 
Kentucky—Cont'd. | e Ins. |) Massachusetts. | Michigan—Cont'd. ° ° Ins. | Miss Ins. 
Middlesborot!....| 7 12 43-8 | 1-00 || Adamsa........... 60 | | 37-7 Flint 63 18* | 33-0 | 2-62 || Batesville f...... 76 | 20 | 50.0 | 5-26 
Mount Sterling 12 41-4 3-48 || Amherst Ex.St’na!) 62 10 | 36-9 | Gaylord...........-. 63 6 | 7-36 || Biloxif............ | 78 32 | 60.0! 5.84 
Andover 13 | 40-5 | 1-90| Grand Rapids! .... 64 12 3-50 || Briers 80 go | 55-8 5-76 
Padueah atf........ 3-19 || Ashland .. 2+ 16) Grape 66 385 | 3-11 | Brookhaven? ...... 79 25 | §2-8 | §-72 
Paducah} t!....... | 78 19 47-0 | 3-26 || | 20 | 38-5 1-95| Hanover ..........., 62 9 | 37-9 | 2-87 || Cantonf.......... 77 27 | | 4-57 
Pelivillet.......... 74 14 45-7 | 3-29 || Beverly Farms ....| 65 14 | 397 | 1-92| Harbor Springs! ...| 67 15 35-9 2-34 | Clarksdaleft....... 79 23 §1-8 | 5-06 
Princeton? ........ 75 16 43-0 1-89 || Blue Hill (sum’t)..) 6 16 | 39-4 | 2-17| Harrison! .........| 62 29-7 2-10 || Columbusaf....... 2-68 
Russelivilie f'..... 7 16 44-6 3-69 || Blue Hill(valley).. 9 | 3-5 2-16) Harrisville’..... oe! 12 34-2 | 2-32 76 | 23 | | 2.6% 
Sandy Hookft...... | 72 8 | 42-9 | 4-00 || Boston.... .. 2-38| Hart...... 60 to 39-8 | || Corintht....... 82 | 20 | 4-08 
Shelby City *!..... | 70 14 44-2 | 3-22 || Cambridgea.......| 68 | | 41.0 | 1-79| Hastings........ 62 7 | 34-6 | 3-48 || Crystal Springst.../ 81 | 25 | 55.0 | 4.49 
Shelbyville f?...... 12 42-3 | 3-41 || Cambridged...... 68 | 17 | 40.0/ 1-99] 63 12 | Duck Hill f........ 177 | 24 | §2-4 
South Fork 41-0 | 3-37 || Chestnut Hill....../ 68 12 | 40.6 | 2-00| Howell ......... 60 8 | 36.0 2.57 || Edwards........... 79 | 27 | 54-3 | 4-63 
Williamsburg af ..|.... || 1-75 | 69 13 | 36-4 | 2-99 | Enterprise .. esses ++} 80 | | 51-4 | 4-08 
Louisiana. Concord af...... 65 | 10 | 38-6 2-00| Kalamazoo ........| 6 12 | 36-5 | 2-09 || Fayettet..... 28 | 56-4 | 4-75 
Abbeville! ......... | 86 3t | 8.05 || Dudley! ........... 16s | 12 | 384 | 2-04 | Lansing?!........ 6 12 | 36.0 | 2.46 | French Campsf....| 76 | 19 | 48-6 | 2.95, 
Alexandriaf .......| 80 24 52-4 7-40 || East Templeton*!. 10 | 34-8 | 0.84) Lathrop ®!.........) 60 2 | | 1.60 Greenville bt ......| | 24 -2 | 6.32 
Amitet 84 27. | 6.28 || Egg Rock, Nahant..| 62 20 | 40.8 | Lewiston 9 | 33-7 | 2-29 | Hattiesburgt......) $2 | 25 | 6. go 
Baton Rouge t'....| 79 32 55-6 | 6. Fall Rivera*!..... 65 Ig | 41-6 | 3-84) Lodi....... ... 5 | 34-0 2-94 Hazlehurstf. 84 | 26 | 55-4 | 4-63: 
Calhoun 26 438 Piskdale 2.02 | Madison ........++-| 63 tr | 36-8 | 3-73 | Hernandof......... 177 | 22 | | 
Cameront.......... 89 25 59-5 6-04 || Fitehburga*!......| 58 12 | 36-8 | 2.48| Mayville........ 63 11 | 36-3 | 2.69 | Holly springst*...| 68 22 | 47-0 | 3-04 
Cheneyvillet...... ees 7-02 || Fitchburgd........ | Or | 37-4 2-33| Mio*..... 66 | Jackson f ........+- 738 | 26 | 55-4 | 4-06 
Fics 6-47 || Framingham ......| 64 | 9 | 38-8 | 2.23| Mottville ..........) 66 3 | 30:2) 2.95 | Kosciuskot.......|79 | 24 | 51-2 | 2.60 
8.24 | Gilbertville..... $8 10 | 35-8 | 2-40) North Marshall ....) 65 7 | 330 | 2-39 || 52 | 26 | 53-4 | 3-97 
Coushattab ft ......| 84 23 56.6 | 8.24 || Great Barrington'..| 67 | 9 3-8 Logtown 78 | 32 | 57-7 | 5-02 
Covington ........ | 73 30 49-6 | 6.12 || Grotona..... 63 | 8 | 36-9 | 2-41] 62 13. | 35-4 | 2-51 || Louisvillet........| 78 | 19 | 51-6 | 3-70 
DAVIS | 80 | 23 | | 6.84 || Hadley..... 60 | 9 | 35-0} 2.55| Parkville ..... 3-51 || MeCombf.........- | 77% | | 4.84 
$43 || Hingham..... 2.50 | Rawsonville*!..... | 66 16 | 37-8 | 4-35 | Macon f..........++| 79 | 22 | 52-2 | 4-40 
Donaldsonville ¢.. 83 32 | 60.2 8.25 || Hyannis!.........., 66 | 22 | 44-2) 2.26) Rockland .......... | 75 2 | 31-0 | 2.76 Moss Pointf....... | 78 33 | $8-4 
| Emilie 8t | 32° | 57-7 | 6.27 | Kendall Green.....|..... | 1-91 | Saint lgnace......... 61 13. 33-7 | 2-35 | Okolona/.......... |} 76 | 20 | 49-1 | 2.40 
183 | 26 | §2.2/| 6.48 | Lake 2-08 | Sand Beach ........ 65 17 | 35-4 | 2-57 || Palo Altof!....... | 78 | 24 | | 2-43 
Franklin f .......++| 79 59-4 | 8.82 || Lawrence..... 63 | 12 | 38.6/ 1.82) Stanton............ 63 10 | 34-2 1.97 |; Pontotoct!......../ 75 | 23 | 51-5 | 3-99 
Girard f.. 89 | 23 49-2) a5 | Leeds...... 38 8 | 35-8 Phornville!........ 64 IS | 37-7 | 315 Port Gibsonft....../ 83 22 | 53-4 | 4-94 
H Grand Joteau | 80 33. «57-8 | 6-42 || Leicester .......... 60 | 14 | 37-0| 1-53! Vandalia......... -+| 60 6 36-4 | 3-38 | Stonington*!.......) So 3° | 
7-91 || 62 12 | 30-0/ 2-31) Washington ...... 63 9 36-7 2.87 || Water Valley*!....| 80 22 | 50.6 | 5.48 
Hammond f . 80 29 §6.1 | 6.37 || Long Plain®* ......| 64 14 | 3-98! Williamston®!....) 65 12 38-1 | 2.60 | Waynesboroaft..... 75 28 | 50-0 | 4.15 
Houma f | 86 | 34% 61.04 4.01 | Lowella........... 62 12 | 38-0 | 1-93 Ypsilanti .......... 63 9 | 36-6 4.14 || Woodvillef........ | 383 | 28 | S6-§ | 6.07 
Jeanerettet........ | 84 30 «(60.0 | «6.70 || Lowellb ........... 67 10 | 38.6 Minnesota. Yazoo City f........| 24 56-4 | 4-32 
Lafayette t 30 | 59-8 | 7-28 || 67 | | AMAT... 62 —27 22-6 | 0.32 Missouri. 
Lake Charlest..... | 98 31 59-3 | 8.80 || Ludiow Center 65 9 | 35-6 1.62 | Albert Lea Tt! ...... '72 —10 28.9 | 0.73 | AppletonCityf...../ 75 | Ir | 43-0 | 1.23 
Lake Providence f. 24 §3-0 | §-00 || 7° IB | 43-1 0.52 | Arlington a tun 1.60 
Lawre meet | Bor | 4.40 || Mansfield®!........ or 9 | 2-71} Alexandriab!...... 70 22.8 | 0.60 || Arthur®®.......... | 35-0 | I-90 
Maurepas .......... 27 6.39 || Medford Barrett®!.......... 70 —I2 27-9 0-20| Bethany ........... | 37-0} 0.89 
Melvit 32 62.5 | 6.23 || Middleboro ........ 69 10 | 2.67| Beardsleyt........ 73 | 29.8* 0.16 Big Piney.......... Jeeves 1.40 
20 53.8 7-02 | Milton*! . | 1-98| Belle Plaine*!.....| 70 28.6 0. 58 Birem Tree... 73 2 42.8 | 2.48 
Monroe f..... 27 | 55-2 5-61 | Monroe..... 2-11| Bingham Lakef 74° —12* 29.0%, T. | Bluffton*! “7 | 1+§2 
Natchitoches 27 53-4 | 6.61 || Monson! 1.14 Bird Island 72 —I3 28.2 0.47 | Boonvillet 1.50 
Opelousas T........ 29 5-76 Mount Nonotu 2.13, Blooming Prairie*!| 72 |—17 27-2 | 0-65 | Brunswick . 74 | | 41-6 | 2.07 
Oxford... 22 | 53-4 7-78 || Mystic Bonniwells Millst.| 77 \—15 | 30.6 | 0.45 | Cape Girardeau f...|..... er 
Paincourtvillet 31 | | 8.10 | Mystic 2.21 | Caledoniaf......... 7o |—12 | 31-4 | 1-74 | Carrolltonf........ | 72 | 14 | 42-2 | 2-43 
Plaquemine........ | 79 58.6 | 6.00 || New 66 18 | 40-7 | 2.63| Cambridgeft...... 71 —20 28.6 0.52 | Carthagef........ | 0.89 
85 27 | 57-6 | 5.83 | New Bedfordd!....| 66 15 | 41-2 | 2-71 75 —21 | 30-4 0.20| Conception 70 | 9 | 41-2 1-01 
Roseland ...... 82 | 30 | $7-3 Carver 29-8 | 0.50) ..... 78 | 10 45-6 | 1-72 
Schriever?t......... 5-42 | North Billerica!...| 67 15 | 41-4] 1-77| Clear Lakef....... 27-0 | 0.78 | Downing........... \t.74° 
Shell Beach........ 80 34 «59-2 | § 19 || Plymouth*!....... 66 20 | 43-3 | 2-81 Clearwater®!...... East Lynne **...... | ro | 37-6 | 1-56 
Sugar Ex. Station to 33 | 7-50 || Provincetown...... 64 | 42-2°| 2.47 | Collegeville........ 31-8 | 0-68 | Edge Hill*®........| 70 10 | 42-3 2.71 
4-57 | Randolph 2.17 | Crookstonaf...... 21.4%]. Eight Mije*!......; 72 14 | 40.6 | 1.52 
83 59-0 | 6.48 || Roberts Dam 1-99| Dawson®!...... ‘ 29.2 | 0.85 Eldon 74 12 43-3 | I-52 
6.03 | Roxbury...... 68 18 41-4 | 1-83/| Farmingtonf!. 29-3 1-25 | | 12 | 40.7 1.37 
Winnfield? ........ 8 27 | 55-0 | 6.51 || Royalston *!.......| 56 18 | 36-5 | 1-50) Wergus Falls ti 25-0 | 0.20 || Fairport 0.72 
Winnsboro .. ...... 2.16 | Salem b 1.77 Fort Ripleyf....... 0.66 | Farmersville ......|--+-- 1.15 
Salisbury | 1.71 | Grand Me adowTt!.. 74 —22 | 27-4 | 045 || Fayette........ 79 S | 41-2 | 2-13 
Maine. Somerset *i........ 66 | 14 | 42.2 2-53/ Granite Falls.......| 75 —16 | 28.6 | 0.12 || Fox Creek®!......| 72 12 | 42-7 | 1-57 
Bar Harbor ........| 60 tr g85 2-23 | South Dennis. ....| 65 18 | 41-4 | 2-§9| Hastings!.......... | 31-.6/| 1.46) Fulton........ | 1-53. 
| 56 14 36-2 oa | Springfield Arm'ry.| 60 12 | 38-0 | 2-08) Hutchinson®!..... —14 | 27-1 | 0.35 | Gallatin®!......... 74 | 7 | 1-12 
Calais f ..... 61 12> 37-2) 2-21 || Tauntond.......... 7° 13. | 40-5 | 2-37| L Winnibigoshish* —18 | 21-7 | 1.32 | Gayoso**.......... | 4-72 
Cornish *!......... 57 35-2 | 2-54 || Tauntonc..... 69 9 | 307) 2-97 | Leech Lake®!......| —24 | 23-7 | 1.09 | Glasgow!........ 76 8 | 40-7 | 2-co 
Easton? .........++. 60 10 | 29.6/ 1-45 || Tauntond!.........| 71 to | 40-8 | 1.66) Long Prairief...... —25 | 24-6/ 1.25 | Gor onvilie*#.. | 41-7 | 2-44 
Fairfield ........... 55 15 36.0) 0.86 | Turners Falls...... 60 12 | 38-3 | 2.04) Maple Plain........| 71 —17 | 29.6 1.04 || Gorin 68 | 36-8 | 1.83 
Farmingtont ......| 59 10 | 2-99 | Wakefieldf..... 63 18 | 39-3 2-15/| Marfield?......... 22.1 | 1.03 | Grove Dale........| 74 2 | 39-2 | I-50 
Fort Kentf ........ | 55 4 | 29-5 | 1.13 || Waltham 2-21 | Mazeppa! 27-7 | 0-80 || Half Way | 1-42 
Gardiner!- 57 12 35-7 | 1-83 || Webster.... 2.38 | Medford!.;..... | 28.7 0.75 | Harrisonvillet..... 75 | 4 | 392) 1-48 
Houlton tf... 53 30.6 0.85 Wellesley . 9 | 39-4/ Milanft!........... 7 27-6 | |} 8 | 40-6] 1-48 
Lewiston! 60 14 35-5 | 2-31 || Westboro! 10 | 39-8 | 2-02) Minneapolisat....,69 —13 | || Hermannf . 
Mattawamkeag®®..| 56 6 35-6/ 1. Williamstown !....| 60 15 | 30.2) 1.22| Minneapolis —13 | 29-2 |..... Houston ...... 69 | § | 41-2) I-93 
Mayfield ........... 54 4 30-8) 3-49 | Wiuchendonf . | 1-or| Minneapoliset!... 73 \—11 | 29-8 | 0.89 | Humansville.......76 | 6 | | 1-25 
North Bridgeton...) 57 14 36-3 | 273 || | 1-85 | Minnesota Cityt!../67 —8 | 3t-o| 1-10 | Ironton®!.......... 7° 13 | 40-8 | 2.37 
57 9 337) 1-43 || Winthrop.........| 66 16 | 40-9 | 1.69| Montevideof...... 76 —17 29-9 | 0.29 || Jefferson 76 17 | 41-7 | 1-50 
Petit Menan*!....4 52 | Worcestera. ......, 60 1§ | 38-0 | 2.21| Morris!......... 70 | 25-1 | 0-45 73 | © | 39-8 | I-00 
Weat Jonesport*!.| 54 7 | | Worcester b...... OF 14 | 385 2. New London....... 7 —18 | 28.2 0.70 || 70 | | 43-2 | 1-48 
Maryland. Michigan. | New Richland *!4,, —10 | 320 | Lamonte t....... 1.86 
Bachmans Val.*!..) 52 | 34-7 | 4-03 | Adrian..... eee | 37-3 | 5-27 New Ulm .. .....+..| 70 —8 | 31-6 | o.81 | Langdonft.......... 5 | 37-4 | 0-80 
FF Barren Cr’k Sp'gs 73 | 45.1 | 3-24 | Albion!...... 12 | 37-2 | 3-26! Ortonville o.50 | La Plata®!......... 14 | 40.2 | 1-85 
Benedict f ......... 7° 21 45-4 2.86 | Allegan ............! 14 3.19) Park Rapidst...... | 67 —23 | 24-2 | 0.50 || Lebanon..,........ | 8 | 43-0/ 
Boettcherville*?! ..| 66 12 | 38.6! 2.90 || ALMA 10 | 35-6 | 3-06| Pine River*!...... |69 | 25-4 | 0.60| Lexingtonf..... ‘| 10 | 42.2 | 1.78 
Cambridge ........ 67 go 48.2. | 6. a5 || Ann Arbor!.,... 14 | 36-5 | 3-68) Pokegama Falls!../ 70% —25 | 22.8 | o.g2 | Liberty........ Ir | 41-0 | I-12 
Charlotte Hall f ...) 73 1B | 44:6 Arbela® 34-4 | 1-78) Red Linn Creek.... 7 8 | 41-2 | 1-17 
Chestertown f ..... 60 22 «642-0 | 2.40 | Ball Mountain... 10 | 36.6 3-08 | Redwood Falls | 0.30 | Louisiana Bridget .|.---- 1-06 
Cumberland af ....' 62 14 | 39-0/ 2-01 Bear Lake .........! 14 | 33-8 | 2-57/ Rochester!....... —18 | 30-8 | 0.40 | MeCune*!......... 73 |— 1 | 40.2] 1.08 
Cumberland 6...... 65 20 2.80 Bellaire........... 68 6 | 34-4) 2.85 Rolling Green fi. «-| 70 —8 | 29.2/ 0.90} Marble Hill*.......| 69 12 | 41.6 | 2-75 
Darlingtont ....... 62 19 41-4 | 3-87 | Benton Harbor.....| 66 12 38-0 | 3-51| Royalton!..... 2* |—28 | 24-5 | 1-20 | 
71 21 | 46.8 | 2.55 || Berlin®?........... 65 14 | 35-2 | 3-26/| SaintC harles?1.. 70 3 | Marshallt!.. 74 7 1393 1+O4 
Easton f 64 23 44-0. 3.87 | BerrienSpringsa®*!) 62 13 | 38-2 | Saint Cloud*! ......66 —14 | | Mine La Motte f.. | 75 14 | 44.1 | 1-83 
Fallston *'..... 60 I 40-9 | 4.53 | Berrien Springsb..|....... 2-70 Saint Oloff!....... 71° 24.8°| 0.32 | New Boston..... 79 | © | 37-2 1-44 
60 I 3-30  Birmingham'...... 63 13 | 37-7 | 3-28 Saint Peter?....... | 33-1 0.59 New Hartford*!...| 76 8 | 41.0 1.26 
Frederick! ........ 62 19 «40-9 | 3-06 || Boon ....... 60 4 | 32-9| 3-43/ Sandy Lake Dam!..| 69° —15 | 24.7 0.72, New Haven 74 12 | 42-9 | 1-38 
Great Falls*5...... 64 15s | 42.0/ 3.58 Bronson........... 7° 2 34-9 214 Sauk Center!...... 72 —22 | 22-4 | 0.70| New Madrid..... 75 ar | 47-7 | 3-59 
Mt. St. Marys Col?! 60 I 41-0 | 4.57 | Brown City........ 63 10 | 35-5 | 2-25 Starbucke..... 73 —17 | 26.1 0.30| New Palestine.....|----- 
New Market *! ....| 61 I 39-6 | 2.70 | Calumet ........... | 2.50) Wabasha®!......... —6 | 32.0/1.06| Oakfieldf..........| 72 10 | 43-2 | I-59 
Oakland f}......... 60 | 1 | 34-6| 3-44 | Charlevoixe..... od 15 2.90| Waconia®!......... 72 —16 | 30.8| 1-30) Oak 18 | 43-8 | 1-40 
Solomons f........ +| 70 24 47-2 4-66 || Cheboygan.........| 65 33-8 | 2.96) Warrenf........... 63 —26  21.9| 0.40/ Oldenf........ 74 | TO | 45-1 | 2-74 
Sunnyside!........ 66 o 351 2.97 | Climax®!¢......... 74 2.31 Willmart!........ 72 —17 | 26-3) 0-40) 76 4 | 39-8 | 1-06 
4 Taneytown? .......\... aphecs 3-40 | Clinton ....... 66 10 | 36. 3-60! Winona!......... 76 —5 | 34-2/| 1-42 | Oregon bt!........ | 74 | § | | 1-15 
Upper Mariboro? ..' 68 17 42-6 | 4.42 || Crystal Falls ...... —2 | 32-4 | 1-00 Mississippr. 1) 
voile Lee? .. 46-9 | 8.27 || Fairview ........ 7 | 35-3 | 2 98 | Aberdeen t........ 16 | 47-6 3-31 | Palmyra | 1-40 
stock! 6a | 15 | 41-8! 3-70 Fitehburg....-.....! 9 | 35-0 3-36 Agricult’ral Col’ge!. | 24 | §2-4 | 2.99 || | 7 | 41-8 | 1-86 
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Meteorological record of voluntary observers, &c.—Continued. | _ Meteorological record of 1 observers, &c.—Continued. 
Temperature. ‘Temperature. g Temperature. ‘Temperature. 
( Fahrenheit. ) - Stati (Fahrenheit.) | # (Fahrenheit.) | 4 (Fahrenheit.) | 4 

| | 

ri—Cont’d, | ° | Im. Nebraska—Cont’d, | © } | Ins. | New Jereey—Cont’d.| 2 ° | ms. New York—Cont’d. ° Ins. 
Phillipsburg 9 | 40.54 1.54 || Table Rock*f!....| 83 10 | 39-3 | sees! 3-34 || Palermof!.........| 63 2-32 
Pickering **.......|..... | | g7-4/| 1-12 || Tecumsehf........ | 13° | 33-4*) 61 16 | 39-4 | 3-60 || Perry Ci 61 | 
Platte 72 | 12 | 35-2 | 0.73 || Wallace*!........./ 72 4 | 34-2/ 015 Hanover ....... 63 | 20 | 3-23 |] 1.83 

Potosi ........++- | § | 40.4 | 1-02 || Weeping Water -| 70 |—2 | 31-8 | 0.30) Highland Parkt....| 61 19 | 41-0] 3-93 |] Pine City Te 
Princeton*!..... | 73 5 | 38-3 0-70 || West Point*t!....| 72 | § | 37-0| 0.40| Hightstown!....... 63 26 | 42-8 | 4.53 || Plattsburg B’ks ...| 58 | 18 
Rollat....... 1.57 Whitman 60 | 31-3 0.05 | Imlaystown........ 64 22 | 42-6 | 3-83 || Port Jervis 3-47 
Round Springs.....|..... 2684 || Wileoxa. O- 32 | TUNCEION | 3-63 || Potsdam!..... Or | 2.05 
Saint 75 | to 43-1 | 1-58 | York*!..... 7° 4 | 37-6| o.30| Lambertville 20 | 3-85 || Poughkeepsie... .. 61 1.83 
Nevada, Millville ...... 68 15 | 44-0 3-27 || Rome....... 64 2.10 
Saint Louisa ......| 72 II | 42.0 1.56 || Austin ........ 54 ]fs | 348] o.55| Moorestown!......| 67 19 | 41-8 3-60 || Romulus ..........| 63 0. 56 
Sarcoxie*!........ 76 17 | 46.6 | 1-58 || Battle Mountain 67 7 | 38-0 | 0.25) Newark a,.........| 60 | 22 | 41.0| 3.65 RondouttT.......... 57 2.20 
Sedalia 76 9 | 41-4 | 2-16 || 74 | 37-8 | o.20| Newark 1........ | 23 | 43-3 | 3-30 || Setaukett!........ 61 3-18 
Shelbina..... 1.20 || Belmont..... 157 | 6 | 35-4 | 0.12) New Brunswick a../ 65 21 | 42-4 | 3-91 South Canisteo* -| 62 2-03 
8 | 37-0 | 2-70 || 65 2 | 34-3 | 1.27) New Brunswick 62 20 | 41-5 3-99 || South Kortrightf.. 60 1.10 
Steffenville ........ 1.70 || Candelaria.........| 70 59 | 16 | 38.3 | 2.59 || Stillwater!........ -| 58 0-53 
Stelladat ..........| 75 10 | 44-4 1-45 Carlin®® 57 — 6 | 2.0 0. 55 | Veean City 8 21 | 44-8 | 2-37 i 3:80 
Unionville .........| 74 4 | 32-6 | 0.50 || Carson City! | § | 3%7 | 1-49| Oceanic ..... eveccce, 6 26 | 40.2 | 3-65 || Varysburg......... 71 2.52 
Vancleve........... 0.08 || Cranes Ranch . | 1.11 | Paterson .... 65 | 20 | 43-9 | 3-85 || Wappingers Falls..| 59 | 3-04 
Vermont * fi. | 74 9 | 40-2 | 1-86 | 12 | 44-8 | 0.27) Pensauken...... 3-02 || Warwick.......... elecess | 3-18 
0000 0-88 || Edgewood . | It | 36.6) o.55/ Perth 62 } 23 | 41-0 | 4-32 Watkins ..... 73 23 | 42-9 | 0.77 
Virgil City... 1-65 || Elko ®8,..... 60 |— 3 | 31-5 | 1.25| Plainfield. 62 | 19 | 41-0) 3-75 Wedgwood!.,,..... 63 1§ | 345 | 1.60 
Warrensburg *!... | 71 | 12 | 41-4 | 1-74 || Bly... |} | 33-8 | 0.35] Rancocas 3°32 || West 1609 
Warrenton.........| 76 | 10 41.8 1-44 || Empire Ranch..... | Readington | 684 | 284 | 48.51]..... | West Pointf....... 17 | 40-7") 3.6 
Wheatland......... 1-54 || | 4 | 38-2 1-85 | River Vale!. 65 16 | 40-4 | 3-47 || Willets Point.. 62 23 | 41-7 

Whiteside ....... --|70 | 7 | 41.6 | 1-30 || Genoa...... | 22 | 44-3 3-44| Salem........ 64 20 | 42.0| 3-16 || North Carolina." 

Montana. | | Golconda *!,,...... 68 | 10 | 38-4 | 0.30| Somerville.........| 70 17 | 42-5 3-22 | Ashevillet.. 72 13 | 45-4] 3-89 
Boulder! 60 |—ro | 29.1 | || Gold Hill....... 85 12 | 47-8 | o. 48 | South Orange! ° 60 22 | 40.8 4.05 || 76 20 | 48-4 | 2.03 
Choteau .......+.- | 65 j|—12 | 29.0 | 2.10 || 60 |—8 27-9 | 1-15 | Tenafly! ........... 62 18 | 39-9 | 3-63 || Bakersvillet.......| 73 9 | 42.6 3-30 
Cokedale*?....... 52 28-6 3-49 || 58 | 22 | 42-7 | 0.26) Toms iver. 67 14 | 41.6 | 3-95 || Blowing «| 67 9 | 41-3) 2-21 
Deer Lodge Cityt..| 60 |— 4 | 30.3 | 0-93 || Hawthorne b..... --| 67 | 17 | 41-4 | 0.26) Trenton...... 22 | 43-2 | 3-37 || Bryson | 2-37 
Elk Parkt ......... 55 || Hot Springs*!.....)73 | 15 | 41-2 | 0.29) 19 | 43-4 | 3-75 Chapel Hillf.......| 79 17 | 48-2 | 1.54 
Fort Custerf ......| 65 | | 1-68 || Humboldt*®....... 22 | 35-4 | 0-00| Whiting...........| 68 20 | 43-8 | 2.85 Experiment’! Farm) 724 | 20* | 49.2°| 2.00 
Fort Keogh 02 [16 | 26.1 0-49 Lewers Ranch ..... 63 13 | 42-8 | 3-81 Woodbine ......... 69 16 | 43-0| 2-40 || Falkland*!,....... 77 26 | 52-2 4:37 
Fort Logan........ | 26.2 | 1.05 || Lovelock ®*........ 72 12 | 43-5 3.30| New Mevrico, | | 2.39 
Fort Missoula.. | 30.0 | 1-78 || Mill City®!.,......| 67 IO | 42-2 |... | Albert f.....cceccee| 75 1 45-2 | 0-00 || Flat Rock.......... 72 13 | 42-9 | 6.47 
Glasgow t...... 22.5 Monitors Ranch ...| 60 2 | 33-6 o. 33 | Albuquerquef .....| 68 1 41-2 0.17 || Goldsboro f........| 72 | 51-8 | 2.27 
Glendive ft ......... 26.0 | I-25 || Palisade *!,........| 62 ° 32-8 | 0.60! 71 3 | 37-8 | 0-85 || Greensborot.......| 74 20 | 48-4 | 1.55 
Great Falls f....... | 27-6 | 1.33 || Palmetto ..... eseee| 62 3 | 36-1 | 0o.70| CoolidgeTt..........| 63 3 | 31-7 | 035 || Hendersonf!...... 76 18 | 47-1 | 2.07 
| 67 |—15§ | 30-4 | I-60 68 19 | 42-3 | 0.00, Deming*®...... 84 34 | 57-0 | 0.05 | Highlands! ..... 65 8 | 40.6 | 
Martinsdale t?!..... 55 —16 | 28-8 2.35 || Reno State Univ’ ‘ty. 65 9 | 3-3 0.42) East Las Vegas | 67 9 | 40.0 | 0-00 || Horse Covet!...... 71 15 | 447 | 3-17 
Virginia City ..... 54 | 4 | 320 / 0-29 || Saint Clair ......... | 66 10 | 39-0 | 0.04| Estalina Springs...| 77 13 | 38-0") 0.23 |] Lenoir®!.......... 69 15 | 44-0 | 2.20 

Nebraska. South Campf...... 55 9 | 36-6 | 0.70) Fort Bayard ....... 73 | 20 | 45-4 | 0-09 || Lillington f.......0]-.ccs)ecceee]essces 1.81 
72 |—10 | 31-7 | 0-43 || Stofiel ............. 60 |—6 | 2.31 boy > cat 71 15 | 43-4 | 0-00 || Littletont.........| 74 19 | 46.8 3-68 
Ansley t! ..........| 88 |—7 | 33-8| T- || Sunnyside.........| 65 15 | 48-4 0.35| Halls Peakft....... 63° |— 3° | 35-8*| 0-20 || Louisburgt!......| 71 21 | 48-0 | 1.52 
Arborville®!....... 72 | 8 | 33-7 | 0-75 || Tecoma®®.,........| 54 5 | 37-2] 0.55/ La 75° | 24° | 0.02 || Lumbertonf.......| 74 24 | 52-4 2.78 
Ashland f!......... | 74 o | 35-0 | 0.64 || Toano*!,. 60 | 31-3 | 1.20| Las Cruces | 003 || L TE 43-5 | 4-89 
Ashton *!.......... |72 | | 33-6 | || Tuscarorat........ | 58 4 | 32-6 | 2.67/| Lordsburg ®*.......| 80 23 | 49-9 | 0-00 || Marion. . 73 15 | 45-7 | 5-22 
Bassett *!.......... | 70 | 32.3 | 0-46 || Tybo .....6 68 mm | 41-3| T. | Los Lunasf........| 63 20 36-9 | T. || May*! 76 22 | 51-2] 1.86 
Beatrice? ..... 73 |\—3 | 36-8 | 0.57 || Verdi*®.... -| 63 15 | 40-6 2.40; Monerof...... ovecel 5 | 31-6 0-55 | Mocksville*f! ....| 74 18 | 
Beaver City........| 79° | 2¢ | 37.8¢, T. Virginia City oun 13 | 43-2 | 1-26 | 76 | 46-2 T. Morganton *t!..... 69 16 | 45-4 | 3-10 
1-00 || 64 | 14 | | 0-00 | Sulphur Hot Sp’ ngs | 57 30-0 | 0.54 || Mount Airyf°..... 73 1 44-1 | 2.00 
Callaway .........| 78 | 35-8 | 0-05 || Wells*8,.,.... 3 39-3 | 8-07 | TAOS 63 35-6 | T. | Mount Pleasant 74 1 47-3 | 2-19 
Columbus t . 74 | 4 | 33-3 | 28 Winnemucca ....| 60 7 | 0.81| Watrous........... 0. 00 1-64 
Cornlea...... || New Hampshire. | New York || Newbernt ........-| 74 | 24 | | 3-50 
72 |—10 | 31-2 | 0-20 || Alstend*4,......... S6 | 9 | 32-4] 1-61! Addison!,.,... ... 60 20 37-0 1.22 || Oak Ridge 73 16 | 45-8 | 1.66 
73 | 4 | 0.34 || Antrim..... 1.65 | Alfred Center...... | 58 | §& | 34-5 | 2-98 || Pittsboro ........ e+| 72 18 | 45-8 | 1-32 
Belmont ........ | 1-85 | Angelicat!..... 04 7 | 34-2) 2.12 || Raleigh*f!........ 76 98 1 SOB Ni 
David City*t*..... 69 |— 3 | 30-3 | %5§ || Berlin ..........0.. | 3 | 30-1 | | 63 | | 34-2) 1-95 || Rockingham f......| 73 20 | 48.2 2.44 
De Soto 75 |\—4 | 353 046) Berlin Mills . coccce! 57 3 | 31-8 | 2.11 Arkwright. ........) 60 20 | 37+2 Roxboro f ...... 75 18 | 46.8 | 1.47 
Ericson *f!........ | 72 4 | 33-4) T- Bethlehem ........| 56 | | 31-8] 1.13/ Atlanta 1.27 || Rutherford Coi*i,. 67 16 | 42-8 | 3.04 
loose 0-06 || Brookline*!.......| 7 | 36-8 | 2.41| Baldwinsville! . 64 | 12 | 37-4) Salisbury !.........| 69 20 | 48.1 | 2.37 
Fairbury *5........ 7° | 16 | 40-0 0.79 || Concorda 8 | 33-4 | 2.53/ Bedford ........ 3-78 || 76 12 | 44-6 | 1.76 
Fort | 70 |— 2 | 35-4 | 0-23 Dublin .. | It | 345 | 1-90| Binghamton t! 63 | 19 | 36.6 1.8 || Shelbyf....... 17 | 46-4 3-60 
Fort Sidney . -| 70 4 | 35-4} 033 || Durham..... | 9 | 37+2 | 2.09| Bolivar ....+. 1.83 || Sloan ..... 75 23 | 53-2 | 2-87 
Franklinf....... 79 | 8 | 36-9 | 0-80 East Canterbury... 9 | 31-0/ 1.87| Boonville.......... coped 3-14 || Smithfield . eve] 21 | 49-2 | 2-05 
72 | © | 35-0/| 1-05 || Grafton!. .......0- 33-1 | 1.63 | Bovine Center...... | | Soapstone M’ tt... 75 15 | 47-1 | 2.02 
j— 2 | 34-4 | 0-72 SS | 10 | 34-7 | 0.94 Brockport &........| 63 | 21 | 38-7 | 1-00 || Southern Pines+.. 75 19 | 50-3 | 1-40 
Geringt!........ oo} j— 36.2 | O17 CONE eee} | 7 | 35-2 | 1-40| Brookfield!......../61 | 8 | 33-9 | 1.11 | 78 20 | 50-4} 3.88 
Glenwood *? ....... |— 2 | 27.5 | 0-10 || Lakeport......... |eceeesieeeees| 1658, Central Park,N.Y..| 60 | 26 | 42-9 | 3-55 Weldont..........| 76 20 | 48-5 | 3-64 
Haigier®*! ..........| 92 8 | 33-8 | 0-27 || Lancaster........ 4 | 32-6) 0-95 Cherry Creek 4:91 Willeyton .........| 75 21 | 49-0 | 4.74 
Hartington ft. | 74 33-4 | 1-26 | Manchester!....... | 62 | 13 | 38-4) 1;88| Cooperstownt!.... ‘61 | | 35:0 | 2-20 | North Dakota. 
Harvard *!......... | 72 1 | 34-6 | 050 || Mine Falls .. 2-13 | Cortland ........... | 5S | 20 | 35-3 1-94 || Ashley .........+++-| 64 | 23-5 | 0.20 
Hay Springstf...... |} 66 |— § | 31-4 | 0-29 || Nashua......... 64 2 | 38-1 | 1.92, De Kalb Junction. 2 Berlint!..... 68 |—2I 22.6 | O21 
Hebront...........| 78 | 9 | 37-7 | || Newton 62 37-0 1.81 | 3-06 || Bottineau . 58 |—25 | 17-4] 0.35 
Holdrege**........| 4° | 32.4% 0-10 || NorthConway...../ 61 | 4 | 1.60| Dunkirk ........ | | 2.86 | Churchs Ferry 57 |—22 | 19.0! 0.32 
Imperial *5......... 70 12 | 39-9 | 0-20 || Pennichuck Station|..... 2.02) Easton | 1.16 || Dickinsonf.. 63 |—20 | 23.5 | 0.02 
Indianola *5... | | 39-2] T- || Peterboro......... | 6 34-8 | 1.77 Eden Center | 38-8 | §-59 || Ellendale f ........| 67% |—22> | 25.4%) 0. ro 
Kennedy ¢f!. 799 3 | 33-8 | O22 || Plymouth!........) | 6 | 33 2.57) | 1-39 || Fargot........ 68 |—24 | 20.7 | 1.00 
Kimbalit........ .-| 70 |— 2 | 36.0 0-10 || Sanborntonf....... 58 9 |*34-2/| 1. Factoryville ....| 63 | 15 | 37-2 1-61 || Formanf........... 68 |—21 | 24-4 | 0.23 
Lamar ....... 0.00 || Stratford........... | 59 4 | 35-0| 1.11| Fleming!..........| 65 | 20 | 37-6 1.45 || Fort Berthold . 57 |—20 | 22-7/| 1.29 
LexingtonT..... 82 1 | 40.2) Wiers Bridge ...... | 1.63! Fort Niagara t | 68 25 | | 2-43 || FortStevensonf...| 60 |—21 | 22.8 0.91 
| 73 2 | 37-0 Weat Milan....... 56 | | 30-4 / 1.80| Friendship! OF | 7 | 34-6 | 2-12 || Fort Yatest..... 68 |—19 | 27-9 | 0.28 
|72 |—1o | 31-1 | 0.68 || Wolfboro 1-63) Geneva t!..........| 68 19 | 38-9 || Gallatint ..........| 67 |—27 | 20.5 | 33 
Madrid*t5........ | 6 | 34-4 | New Jersey Gloversville!...... 59 tr | 33-4 | 1-34 || Graftonf........... 63 |—20 | 20.2 | 0.40 
Marguetts*........| 74 | © 0.77 || Allaire 65 15 | 41-9 |..... Hess Station!) 65 | 22 | 39-4 | Grand Forkst!....| 63 |—18 | 21.0 0.20 
Minden ‘‘..........| 74 2 | 35-2 | 048 || Asbury Park....... 65 21 | 43-2 | 2.47| Honeymead Brook!) 57 15 | 36-9 1-94 || Jamestownf..... 67 |—18 | 26.0 | 0.25 
Mullen *t!......... | 70 |—2 | 33.6 | 0.16 || Barnegat........,..| 64 16 | 41-6 | 2.71| Humphreyf!...... }65 | 16 36.8 | 2.56 | Kelsof....... esees| 68 |—26 | 23-3 | 0-80 
Nebraska city 71 10 | 35-3 | Bayonne...........| 55 | | 42.8 3-80 [thaca!............ |} 60 | I9 | 36.4 | 1-25 || Larimore ......... 17-2!) 0.20 
Nesbit t............|75 | © | 34-9 | || Belvidere. 18 | 40.4 | 3.71 | Jamestown *%....../ §7 | 12 | 38-0 || McKinney .... |—23 | 19-7 | 1.23 
Norfolkt!. 70 |—5§ | 32-4 935 Beverly t!.......... 67 | 19 | 40-9/| Kings Station......|.... || 644 |-—-24° | 17-38! 0.60 
North Loupft!..... 5 | 36.4 0-12 | Billingsport*!.....)60 | 24 | 42-5 3.07 Lebanon Springs...| 58 12 | 35-8 2-00 || 62 23-2 
O’Neill*!..........| 76 |—10 | 31-4 | 0-40 || Blairstown........| 62 19 | 40-4 | 2.90 Le Roy...... soeeee| 64 | 20 | 37-2/ 1-75 || Napoleonf.........| 67 |—1 24-6 | o. 
Ought . 0-01 Boonton ..........., 60 | 22 40.6 4.32| Lockport ..........| 65 | 19 | 38-1 | 3-34 | NewSalem.........| 73 |=14 | 26.4) 
Palmer _ | 32:7 | 030 | Bridgetona..... | 24 | 45-2) 3.36| Lowville......... 62 3 | 33-5 3-75 | Oakdalef.........../ 6 | 25-0 | 1.20 
Plattsmouth ¢ . O49 || CAMGOM 52 21 «3.32 Madison Barracks 67 to | 38.6 | 2-74 | 23-3 0-53 
Ravenna! . © | 34-8 | 0-21 | Cape MayC.H......| 67 22 | 45-2 2.74 61 6 | 34-0 1-45 Saint Johnst 17-9 | 
Red Cloud ..... 0.18 || Charlotteburg .....) 60 | 11 | 37-7 4.12) Middletown ......., 56 | 18 | 39-3° 2-59 | Sheyenne..... 25:4 | 
Santee Agencyt. 74 8 34-5 | 0-44 || Chester....... SB | 20 | 38-4 | 4.49| Minmewaska!......) §3 | 17 | 34-4 2-05 | 20-7 | 0-05 
Seward *3........ 80 — 4 | 38-2 | 1-20) Deckertown ....... | | 33-4 3.55) Mount 64 | 19 | 37-4 | alley City t | 24-64 0.03 
ringview ........|76 \—7 | 32-6 049 || Dover.......... | 148 | 41.08 3.98 Newark Valley O75 || Wahpeton | 26.6 | 0.12 

74 |\—6 | 31-0 | Egg Harbor Gityi.: | 17 | 42-0 3.27 NewLisbon....... 63 tr | 34-6 095 || Washburn . | 25-8 | 0.05 
Farm!...... | | 36.6 | 045 | Elizabetht!. | | 22 | 43-2 | 3.79 North Hammond 65 14 | 37-9 | 2-26 || Wild Ricet | 20.2 | 0.62 
| r2 | 38.6 | 074 || Franklin Furnace... $5 | 16 | 37-8! 3.40; Number Fourt..... 52 1 | 32-0| 3-60 Williamsport...... | 63 | 23-9 | 0.22 

.o | 0-97 || Franklinville ...... -| 16 41.5 3-53 Ogdensburgt!.....| 65 | to | 36.6} 1.88 Willow City |—254 | 17-44) 1.10 

3 || 65 | at | 43-4 3 Oxford 63 «13 | 35-5 1-72 || Woodbridge f......! 50 |—22 | 16.8 2.10 
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Bowling Green!.... 


Cambridge ...... eee 


Cardington ........ 
Carrollton ......... 


Celina! ...... 


Circleville pert 


Elisworth ...... eee 


Hillhouse..... 


McConnelsville!... 


Milligan 


Montpelier'...... 64 


SSE SS 
NM 


ONVING . eee 
New Alexandria'.. 


fe 


New Comerstown!. 


North Lewisburg'. 
Royalton... 


SSRIS es 


0.8. U Iniversity? 


Ridg’v'le Corners .. 


Stee 
NERO: 


Sharon Center. ..... 


Meteorological record of voluntary observers, &c.—Continued. 


Stations. 
Ohio—Cont’d 

Thurman .........- 
6 
Upper Sandusky'.. 
Vanceburg......... 
ONC 
Ve ermillion . 
Vickery! 


Waverly! 


cl 
lington ..... eee 


Westerville!...... 


Weymouth......... 
Woostera!....... ee 
Wooster bf ........ 
Youngstown!...... 
Zanesvillet...... 


Oklahoma Ter. 
Anadarkot 
BurnettT .. 
Fort Reno ft. 


Fort Supply 
Keokuk 


Mangum ?.......... 


Oregon. 


AlbanyaT!..... eee 
Albany} *%...... ses 
Arlingtont eee 
Ashlanda*®....... 
67 


Aurora®® ......+. 
Aurora (near) . 


Brownsville*®..... 
Canyon City f...... 
Comstock ** ....... 
Corvallis ......... 
Corvallis b**....... 
Corvallis (near)... 


Gardiner ......... os 
Grants PassaTf..... 


Grants Pass b**... 


Heppner t.......+++ 64 
Hood River (near). 
Hubbard .........+. 


Joseph 
Junction City**... 
Lafayette **........+ 
La Grande f........ 
Lakeview?t....... oe 
Langlois ..... 


Leland **..... eee 
MeMinnville at.. 


MeMinnvilled**... 


Monmouth*?®,. 


Mount Angelf!..... 


Newbridge ......... 
Newport 
Oregon City........ 
Pendleton ......... 
Portland **......... 
Riddles **....... ove 
Roseburg **....... 

Salem 
Salem bt....... 
Sheridan*® ........ 
Silverton **..... eee 


Siskiyou **....... 
Sparta 
Springbrook 


Dallest........ 


eee 
Umatillat 
Vernonia*!...... 04 


West Fork **..... 


Weston ........ 
Williams .........- 
Pennsylvania. 


Aqueduct *!.. 
Beaver Dam ft 
Blooming Grove 


Bloomsburg ....... 
Blue Knob......... 
Brookville? ....... 


Browers Lock pease 


Clarion? 
Coatesville! ....... 

Coopersburg!...... 
Davis Island Dam f. ..... . 
Drifton 63 


FE 


BES 


| Florence? .......... 78 
| Georgetown f.. 
| Greenvillet.... 


SE 


+ 
Om. +o BO: 


° 


| Meteorological record of voluntary observers, &c.—Continued. 


Temperature. 

Stations. 
Ta 

| = = 

Ins. Pennsylvania—Con. © ° e 
Du 
Dyberry T!......... 6 10 
East Ma Mauch Chunk. I 
58 1 40:0 
Edinboro *!........ 56 I 35-6 
Emporium $000 cose 63 1 3-1 
F’ks of Neshami’y'* ..... 
Freeport t.... 
58 2 39-0 
Grampian *!........ 56 3 MI 
Hamburg..... 62 19 40-5 
Hollidaysburg'.... 6 38-1 
Honesdale!........ 12 36.8 


Huntingdont......| 64 10 39-6 
Kennett Square ... 65 16 | 41-1 
Kilmer®?,......... 60 19 40.6 


Lancaster ......... 65 20 | 40-2 
cc es 
Lebanon !.........- 63 18 40-0 
Le Royt. 62 36.8 
Lewis urg . 61 16 638-3 
Lock Havent..... 
Lycippus *!........ 62 25 43-9 
Newcastle t!....... 62 9 | 39-9 
Ottsville. eee 
| Parkert. 


Philadelphiad ..... 63 25 | 44-3 
Phoenixville .......| 63 19 42-1 
Point Pleasant..... 
Pottstown .... 


Saegerstown ....... 65 —4 | 36-4 
Salem Corners! 56 18 | 34-0 
Seisholtsville... 
Selins 
Shinglehouse...... 60 12 | 34-7 
Skippack ......... 62 20 | 41-5 
| Smethport......... To | 35-2 
Smiths Corners 
Somerset! ......... 6 35 
South Eaton .. 20 B38 
State College!..... 13. | 37-7 
Stoyestownf... 
Swarthmore .. 20 | 41-9 
Uniontown! ....... | 
| Wellsboro *?!. sees 60 18 
| West Chester...... 60 ar 41.6 
West Newton 2.00)... 
Westtown ......... 62 1 | 39-1 
| F 6 1 0. 
62 18 42-0 
Kingstonb!........ 67 15 | 39-4 
| Newport ..... 66 22 | 44-6 


Pawtucket !........ 65 14 | 40-7 

Providence a....... 66 i | 41.6 

Providence ¢.......' 66 15 | 40.3 
South Carolina. 


2 25 | 53-6 
Allendalet......... 55-1 


Batesburgt ........ 26 
Blacksburg.......... 
Biackvillet 

Blenheim 
Brewer Mine 
Camden f.... 


Cheraw af 22 
Clemson College . 
Connors *!......... 90 2 653-9 
| Cross Hill*!....... 74 25 | 50-5 
Flint Hillf ........ 76 21 


Cw w 


Greenwoodt....... 
Hardeevillet ......| 79 
Hollands Storet... 77 
Kingstreef........ 
Little Mountain *! 


BS 


Longshore ft ....... 85 22 

McCormick f1...... 74" 24 

Mount Carmel f........... 
Pinopolis*!........ 75 2 53-9 
Port Royait....... 79 32 | 58-3 


SaintGeorgest.... 78 29 §5-6 
Saint Matthewsr.. 80 28 | 56-3 
Saint Stephens? .............. 


new 


Sue: Sas 


Stations. 
= 
S. Caaolina—Cont'd. 
Santuck*!......... 7 23 
Simpsonvillef..... 20 
Society Hillt....... 23 
Spartanburg f...... 28 
Statesburg eee 25 
Tatum Station *?...).... 24 
Timmonsville*t!¢ 7 34 
Trenton*!....... 30 
T 27 
24 
Yorkville ........ ee 23 
South Dakota. 
Aberdeent........- 
Alexandriaf ....... — 5 
Ashcroft t........ —! 
Bear 
Bowdle*t!........,; 60 —10 
Brookingst!....... 
Castlewood t. 
—8 
De Smet f.... —I0 
Faulktont ........ 
Flandreau —12 
Forest CityT....... 685 
Fort Meade........ —10 
Fort Sully ...... ove —4 
Frankfortt......... —13 
Gary eee 
Greenwood f!. 2 
Hotch CityTt....... —7 
Howard f ........ 73 —I0 
Kimball f........-. —10 
Mellette*i..... —6 
Millbank *!........ 
Northyille®!....... —10 
Oelrichs t.......... 
—6 
Parkstonf ......... —13 
Rosebud f.......... —8 
Sioux Fallst....... —9 
Spearfish f!........ —10 
yndall f........ eee 
Vermilliont ....... —I0 
Watertownf....... —I5 
Webster f?......... —24 
essington S —5§ 
Whitewood... oases 
Wolsey *f!........ —7 
ennessee. 
Andersonville*!... 13 
ArlingtonT........., 76 20 
Ashwood *f!....... 20 
16 
Brownsville. 24 
16 
Charleston ft 


Clarksville! . 

Clinton T..... 
Columbiat......... 
Covingtonat. 
Covingtonbdt....... 
Dyersburgt.. 


Florence Station ‘1 


Franklinft...... coe 
Greeneville*!...... 
Harrimant!....... 
Jacksboro *4...... 
Jackson *!......... 
Johnsonville? ..... 
Kingston f...... 
Loudont...... 


Lynnville*! ......_ 
7° 
Ridge 


Newport * 


Nunnelly*i......... 


Palmetto t. 


Parksville®!....... 
Pikeville *!........) 


Riddleton ........ 
Rockwood 
Rogersville *}... 


76 
Strawberry Plains 


Trenton.........++. 
Waynesboro 

r 
Arthur Cityf...... 


Aurora®! ........+. 


Austina f........+. 
Austind®s......... 


Brady f!...... 
Brazoriati......... 


‘Temperature. 
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338 
ia Temperature. Temperature. 
| (Fahrenheit. ) ( Fahrenheit. ) 
ot 
Ohio. e Ins. Ins. Ins. 
AKTOD! 15 1 1-58 10 44-7 2.60 2.50 
Annapolis..........| 69 | 10 5 1-43 5 12 | 38-9 2-17 4-93 
Ashland ®!.......... 13 © | 2.22 8 14 442.8 3-21 3-33 
10 6 | 1-72 8 | 37-0 ee 2.19 
64 2 9 1.82 5 13 | 3-3 2.03 
Bangorvilie'....... 65 7 | 2.47 13 | 31 2. 20 
Bement?.,.. .... 65 9 3-79 | & 8 3-2 
Benton Ridge ......, 69 7 2.10 | Wauseon!.........) 6 6 | 36-5 
eS Big Prairie......... 65 13 1-78 
& I 2.22 
Bladensburg ....... 66 2.78 
Bk urg! 74 2.32 3.82 
7 | 35-8 2.65 2-49 
Bucyrus! 7 IO | 1.28 
| Canal Dover! ...... 67 9 | 3-9 84 13 40-3 I-76 
Ca 63 38-7 86 48. 0.93 
66 | 39-2 10 | 41-4 | 0.70 
Ce 3S ....| 82 15 45-2 | 1.46 
Cherry Fork.......| 69 6 | 40-7 [9.87 $3 13 | 41-6 | 2.81 
+3 24 43-7 
OF 10 39-7 08 26 44-6 | 7-30 
Cleveland !.........) 65 14 | 303 19 | 41-2 1.96 
Coalton .. 74 | 8 | 4002 18 | 41-5 | 3-32 
Colebrook... MOS 20 | 43-4 | 3-47 
Daytona! & 10 | 40.8 63 65 | 29 | 49-2 | 7-99 
OF 60 23 | 44-3 | 8.89 
1% | 40.6 04 33 49-0 (14-04 
®f Dupont! ........+++| 67 10 | 39-2 16 62 20 | 44-8 | 7.20 
64 9 | 37-8 25 67 Ir | 40.0 | 3.76 
— 15 | 39-0 03 62 20 | 44-7 
66 & | 37-6 55 60 22 | 43-6 95. 28 
Frankfort ......... 16 | 41.7 62 58 22 42-9 7-9 
Garrettsville! .....| 64 5 | 35-8 | ér | 24 -8 flo. 14 
| Granville! 67 10 | 37-1 26 62 | 2.1 
FF Gratiot 66 | 12 | 39.6 || E 
Greenfield,,........,72 | 10 | 43-0 65 6t | 31 | 48-4 ‘ 
Green | ‘9 | 308 | | 403 
h Greenville!......../63 | 9 | 384 12 68 | 16 | 43-5 
; Guysville..........| 68 | 9 | 304 75 | es.) 70 24 | 47-0 
Hackney ..........| 65 10 | 30-4 46 19 | 41.8 
Hanging Rock!....;73 | 8 | 87 21 40-1 
67 13 | 397 23 22 | 43-2 
75 | 3 | 38.2 03 || J 60 22 
Hillsboro 7 | 45 93 53 6 | 32-4 
67 10 | 37-1 02 68 26 | 46.0 2 
Jacksonboro*!.....| 70 | 3.6 75 66 22 | 46-7 
Kenton 69 40.3 08 59 17 | 
Kilbourne .........| 65 3 38.8 86 62 
64 to | 37-1 19 75 
Leipsic 2 38-2 ol --| 62 20 
Levering .......+«.| 68 37-2 31 60 23 
70 10 | 41-5 75 62 24 
Lordstown?........| 62 8 | 36.6 25 || DE .....| 62 29 75 17 | 47-1 
Lowell 7! 10 | 39-2 13 || 62 
i? "79 70 32 76 22 «48.8 
; 39 60 32 77 26 | 50.8 
: Marietta }! 69 8 0 62 10 76 19 | 46-9 
Mn 9 7 | 82 60 28 72 21 | 46.8 
| és | 26 | | 
; 65 26 69 16 45-0 
M 9 22 62 24 2 75 13 | 44-3 : 
6 88 61 | 21 2 62 | 13 | 42:8 j 
Monntville.........| 60 10 52 62 23 2 74 20 | 45-8 ; 
Nay 9 o2 66 22 
65 coves! 65 25 
~ Ne 12 13 60 25 19 
94 60 20 | 19 648.2 
New Holland ...... 8 46 64 21 ++} 22 | 48-5 
New BOF, 8 06 28 12 43-1 
Ir 78 6 
7% | 8 20 20 19 
67 | 13 || .| 65 26 16 $ 
69 61 61 18 78 15 
64 3 50 64 18 
Pataskala.......++.| 67 m | 37 66 | 16 4 
Platisburg.........| 66 9 6; 20 Rugby * 67 12 
: Pomeroy ...........| 66 10 72 59 19 19 
Portsmouth 75 12 08 2 18 75 | 20 I 
63 Io &8 19 72 12 9 
61 8 54 3 ° 7° 12 2 
Rittman .......«... 63 9 20 87 24 
Shenandoah........| 67 9 | 38-2 87 
coc 1¢ 3-89 Belton 06 28 
Spring Valley... MSD 1.2! Boerne 29 
| cece! 4-50 85, | 26 
Sylvania ........... 6&7 | 37-6 2-58 85 31 
Ag 
4 
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Meteorological record of voluntary observers, de.—Continued. Meteorological record of —Continued. 
T emperature. T emperature. Tem rature. i Tem rature. | 
(Fahrenheit. ) | (Fahrenheit.) | ( Fahrenheit. | (Fahrenheit. ) & 
Stations. | Stations. | Stetions. & | Station. = | 
2 | 2 | 

Texas—Cont’d ° ° Ins. Vermont—Cont'’d. | ° @ Ins. | Wisconsin—Cont’d. a. | ° ° ° Ins Wisconsim—Cont'’d, | ° ° | Ins. 
Brenham 85 30 | 59-6 10.47 56 8 33-0 1-62) Bayfield....... 59 4 | 29-0)| 1-49 | 71 —16 | 28.6 | 1.18 
85 | 25 | 1-62 || Wells ... 55 8 | 33-9 1-38 Beaver 67 —2 | 32-6) 1-40 Portaget........ weve 2.14 

amp Eagle Pass.. 89 26 | 57-6 | 0-19 Woodstock .......- 59 3 | 33-1 | 1-57, Belleville..... —4 | 1-41 || Prairie du Chien... 79 —8 33-0| 1.18 
chil 84* | 15 | 45-0| T. _ Virginia. | 67 —4 | 333 1.96 | Raymond .,........ 67 © | 33-0 | 2-20 
Coldwater! 1.38 | Abingdon f.. 1.76 | Black River Fallst., 74 —1t5 | 30-6 1-92 eee 67 33-4 | 1-36 
College Station . 83 29 | 56-8 5-59 Alexandria!.... 4-30, ButternutT........ | 62 |—21 | 26.0 0-70 70 | 3a1 | 2-35 
86 30 | 61-6 2.83 Ashland f!......... 75 2-71 10 | 29-4 | 0-84 Sparta bt!. 73 [12 | 30-9 | 0.69 
Corsicanaat......- 87 242 55-34 3-72 | 8o 2-34 | Centralia? .........| 73 —14 | 29.0 0.80 | Stevens Pointt . 18 —17 3-6 | 1-31 
Corsicanabt ......-| 52 22 | 51-4 | 4-29 Bedford City 7° 14 | 46-8  1.50'C iy Faiis 1-23 Valley jpnetion 72 —17 | 31-0 | 1.38 
.. 87 32 | 61-2 | 4-51 Big Stone Gapt'.. 67 8 | 39-6 3-15/| City Point.......... 68 | 30-4 1-25 || Viroqua@. 67 | | 0.87 
84 | 23 | | 3-30 Birdsnest*f!...... 76 25 49-2 7-13 Columbus. 70 [— 5 | 33-1 | Watertown 65 | 32-4 | 1.03 
Devine 80 | 31 | 57-4 | 3-50 | Blacksburg!......./66 | 10 | 41-6 0-73 Crandon f........ 66) 1h | || Waukesha® f 1.47 
Duval *! ......-- 88 30 | 58-6 | 4-20 Buchanan 1.51 | 69 5 33-5 | 1-17 | Westfieldt.........| 65 —10 | 31-2 | 1-49 
Eagle 0.06 + 77° | 24 | 48-3 8.11) Eau Claire ........-| 67 |—-II | 30-2 1.30 || Weston*f%........, 68 —10 28-0 | 1.35 
Eastland*t!....... 76 32 | 51-0 2-13 | Charlottesville. 14 | 44-9 | 2-52) Estellat.........-- 2-40 || Whitehall f........ 76 | 34-1 | 1.20 
Flower Blufff ..... 88 35 | 64-2 1-29 Christiansburg ¢.. 1-76! Florencet 68 4 | 28-0] 1-54 | Wyoming. 
Forestburgt.....-- 84 | 1-49 Clarksville 1670 Fond du Lactt.. -| 67 —8 | 32-3 | 1-68 Big Horn Ranch 54 —13 26-7+| 1-17 
Fort Brownt.....-- 89 | 44 | 63-8 | 2.53 | Dale Enterprise ft’. 10 | 39-7 | 2-40|Grantsburg f.. | 30.6 | 0.90 || Camp Pilot Butte..|)60 — 6 30.9 | 1.00 
Fort Clark ......... 86 30 | 58-2.| 0-28 Danville f SF | 00 | 32-0 | 0.80 | Fort McKinney.... 69 —II | 33-0 | 0.72 
Fort Hancock ..... 85 14 | 43-6 | 0-00 | Falls Church ..... cesses 4-82 Hayward | 27-1 | 0.65 | Fort Washakie.... 61 —14 27-3 | 1-40 
Fort Mcintosh.....86 35 | 61-6 0.20) Fredericksburgt../ 73 16 | 43-4 | 3-92| Hillsboro......... 30-6 1.10 Fort Yellowstonet. 46 | 2.51 
Fort Ringgoldt.... 89 34 62.8 0.22) Hampton....a....| 72 23 | 49-6 6-34 Janesville ..... 32.8 | 0.86 | Laramie ..........+ 57 —6 | 29-2 0-06 
Fredericksburg 84° 274 52.1° 3-99 | Hot prings 4 70 Ir | 40-9 Koepenick *ft!.....| 80 —12 | 34-6 | 2.25 | Saratoga Tt. 58 26-8 | 0.70 
Gainesville f.....-- 83 | 19 | 47-0 2-09 70 | 16 | 45-1 | 3-50| Lancastert.......- | 68 —7 | 31-6| 1-20 || Sheridan.. —17 | 1.40 
Graham 22 | 50.4 1-48  Lexingtont........| 72 1-90) Lincoln ft?........- 35-4 1-29 | Sundance eupe —13 27-6 | 
Vinet?. 85 21 53-4 2-74 Mariont 66 It 43-0 1.79 Madison 65 32.6 1.30 | Wheatlandt I 32-6 0, 30 
Hal ttsvillet.. 80 33. «58-8 | 4-56 | Nottoway ..... 77 13 45:4 3-42) ManitowocT!......| 56 o | 32.1 | 1.68 | Canada. 
Hartleyf.... 9 | 41-8 0.00) Petersburgt.....%.| 78 19 | 43:5 4-00) Medfordat...... 1.60 | Fort Francis, Ont... 70 —22 22-1 | 1-17 
Hearne f.. 28 55-1 | § 33 | Richmonday......|76 15 47-3 65 —18 | 28.3 | 0.90 exiro. 
Highland .. 204 51.34 2.39 | Richmond bf ...... 3+14| Menomonie!....... | 70 —18 | 26.1 | 0.77 | Leon de Aldamas!.| 77. 60.8 | 0.16 
Houstont.......- 83 32 4-96 | RivertONT 2.91 | Neillavillet.......| 66 —I4 | 205) 1-59 | Mazatlan..........- 84 60 72.0! T. 
Huntsvillet....... 92 §-60 Salem 69 18 45-7 1-66| New Holstein? ....| 66 © | 35-3 | 2-00 || 80 | 58-2 | 0-14 
Ment 0.96 20 | 48-2 6.42| Oconomowoct..... |67 | 349/| 1-24 72 44 | 59-0 | 2-20 
0.74 ; 18 | 46-3 o | 33-4 | 1-34 | New Brunswick. 

ANO*T! 28 54-6 3-02 anardsvillef......72 | 15 | 44-1 | 2-54| Osceola f!.........| 70 | Saint John........ 6.4 | 2. 
Longview Tf 84 29 | 55-4 | 6-42 | Stauntonf!........ ~ 41.6 2-06) | ? ” ad 
86 2 50.8 3-06 Warsaw 65 20 | 41-5 2-25] 5 

Marshallt .......-- $2 27-54-2955 WoodstockT....... Reports received too late to be. used in general discussion of weather for 
Menardville*t!... 88 28 49-5 0.62 | Wythevillef....... 63 | 13 | 41-2 1.70 | 

ountain ring 85 22 | 51-4 2-37 rdeen T! ....++. 43-4 14- | | | 
New Braunfelst... 84 33 56-8 3-35 Anacortes..... =. 6. _ Arizona. | Maryland. | | 
Orange 82. | 28 59-8 6.06 Blainef........ §2 | 20 | 38-0| 8.21] Lochiel 73 | 29 | 47-5 0.63 | | MeDonogh 64 | 19 | 43-2 | 2-69 
844 24! 51.64 2.73 || Bridgeportt..... 65 9 | 33-2) Connecticut. i} Minnesota. | | 
82 24 53-2 | 4-23 | Chehalist ...... coe] 23 | 41-9 9 Southington*!..... | $9 | 16 | 38-3 | 2 65 Dassel | 64 T4 | 
Rio Cityt 0.39 | Colfaxt..... 59 20 36-2 | 3-96) Idaho. Montana | 
Roby t 8 | | 47-4 | Crystal Springs 96 | American Fallst..| 60 |— 3 | 32-2 | Powder Rivert....| 66 27-5 0.85 
Rockport *!........ | 40 63-9 Davenportf....... —2 33-4 1-30| Garden Valleyt!...| St | 13 | 35-1 | 4 New Hampshire | | 
Round Rock t...... 88 34 41-31 Daytont..... OF 20 | 391 4-45 Moscow 55 19 | 34-6 | 2.10 Littleton *!........ 5S | | | 
San Marcos Soundt.......| 53 29 | 4I-I | 7-30 Iowa. North Carolina. | 
Shermant*........ Bo | 24 | 53-4 2-70 || Blbe 33 | Fayettet pacts 73 |— 9 | | Columbus 70 18 | 44-8 | 4-11 
Silver Fallsti..... 85 19 49-1 | Ellensburg? 9 | 33-6 1.65 | Mount Ayr 0-63 || | Washington t BO | 21 | 53-7 | 4-00 
87 | 30 | 62-1 | 4-48 || Ferryf........+. 8 22 | 43-0 13-65|. ‘| West Virginia. | 
Sulphur Springs 22 51-4 6.22 Fort Simcoe....... 8% 20 3.0. 2.§9| 75 | 9 | 37-3 | 2+35 Kingwood *t?. seve) 64 7 | 37-8 | 1-61 
26 53-4 4-00 Fort Spokane ......| 57 2 32-5 3-01 Olathe 76 | 41-2 | 1-99 || Wyoming. 
Tylert....... 28 55-5 4-75 | Fort Townsend!... 55 25 | 40.1 | §-31 Pauline 79 | 17 | | I-20 || Lander........ 60 |— 5 | 341 | 0-53 

BOO 27 | 3 adrone*t!....... 26 I. 24 | 
Weatherfordt...... 82 | 24 Moxee Valley f.. 10 Received too late for publication in October, 1898. 

Wichita Palisf .... QB 0-20 Olga t!...... 53 28 6.12 | 

Utah. Pine Hill *!........ 19 | 6-03) 
Bjue Creek **...... 66 10 35-2 0-15 Pomeroyt......... 60 22 404 3-40) Arizona. Jowa—Cont'd. 
Castle GateT......- 59 10 35-1 | 0.37 | Pullmant!........| 55 1g | 35:0 3-53| Ariz-Canal Co. Dam 98 52 | 78-4 | 0.43 | Fayettet.........-. 83 15 | 505 3-19 
10 | 34-7 | 54 15 33-8 | 3-53| 92 49 | 6895 | 0-15 | Kentucky 
Corinne*®........-+ 72 15 38-0 1.24 SilverCreek*!..... 59 22 | 42-4 11-84) Ryef........ | Shelbyville f....... 85 | 21 | | 6.08 
Fillmoret . 86 3 38-9 tear) 57 24 | 4I-I | 9-93 Arkansas. Montana, 
Fort Du C hesnef .. 62 —1 32.9 | 0.24 | Union City*f?..... 52 26 | 29-8 |13-05| Winslow 77 40 | 58.6 | 2.84 | GlasgowT.......+++ 73 | | 42-7 
Green River t....-. 67 9 34-0 020 60 17 3-7 | 7-15) Califor nia. | Powder Riverf.... 76 | 15 | 43:0 1-66 
Grouse Creek * 6 29.8 1-60  Watervilleft....... 55 — | 2 2.53 | Anderson *1........ 35 | | 0-75 Nebraska. 
Heber t!..... 3 325 1-60 West Ferndale..... 52 20 8.30 | Davisvilled. 89 40 | 64.8 | 0.04 | Ewingf ......-- 0.21 
Kelton *®..... 5 | 35-7 | 0-56 West Virginia. Deep Creek | LAMAL 
Koosharem .. 29-3 049 | Bluefieldf!........ 66 9 42-6 1.93 | Green Valley ...... 2-06 | Tecumseh f....... 85 | 25 | 55-8 | 0.78 
Lake Park ... 13 | 37-2 Buckhannonaf....... 2.51 Little Bear Valley. E49 New Mexico. 
Levant? ...... 33-6 0.96 64 10 | 40-0 Lower Holcomb 76 | 2h 0. 14 
29.8 1-08 | Central Stationt... 66 10 | 2.62, Valley vee 0.65 New Ye 
Logan t..........+ oe 35-8 0-92 Charleston 2041 Morris House...... 2.44 Central Park, N. Y. 78 34 | 56-2 §-30 
Loseet!...... 35-5 0-40 || Charlestown ..... 62 16 40.4 40 | 61.8 | 0.49 North Carolin. 
Moaby!....... 70 15 1.46 | Elkhornt........-. 67 44-4 1.68 | Squirrel Inn.. | 1.90 Washingtont...... 63-4* 4-72 
Mount Carmei*fi. 61 IE | 35-3 25 || Ella 64 14 40-4 | 1-86| Tunnel No, 2 Be Ohio. | 
Ogden 63 24 «40-0 1645 eee 2.48 | Colorado. ATCANUM 247 
Ogden 65 21 | 39-0 Glenvillet..... 41-8 3-22) Amherst? ..... 0-27 South Dakota. 
Parowan f.. 64 8 36.2 1-38 | 67 10 2.59 | Fort Collins f...... 82 12 | 49-0 | 0.16 | Castlewoodt....... 68 5 | 36-1 0.81 
Promontory 64 35-7. 1-40 Harpers | GAPMCHE OOO | Millbank °.......- 84 | 12 | 46.6 | 078 
Randolph ¢!.......-. 64 —13 | 29-4 | 0-00 Marlinton 38-0 1.99 Connecticut. Wessingtont 0.40 
Richfield T!........ 63 7 355 002 MartinsburgT..... 62 18 39-6 2.98 Southington*!.....) 76 26 | §2-6 | 5-60 | eras. 
Saint GeorgeTt'.... 76 17 45-2 0-05 Morgantownat...... Se Illinois. San Antonio ....... 95 43 | 70-0 0.06 
Seofieldf!.......... 61 —16 25-4 0.22 Morgantownbf!... 72 15 | GOo3 McLeansboro *!.... 86 24 «55-6 | 2-35 Mezico. 
Singletree coe! 6O 2 33-1 | 075 | New Martinsv’le*f! 70 Il | 42-7 | 1-80) Towa. Topolobampo**... gt | 70 | 78:0 000 
Snowvillet.......- 59 3 | 32-7) Nuttallburgf...... 72 | 48-1 | 2.19| Atlantic*f!....... 96 21 §0-9 0.36 | 
Soldier Summit .. 54 1 | 25-4 071 | Parkersburgt!.... 64 12 | 41-5 | 2-07) 
Thistlet........ 1-06 | Pleasant Hill*!....| 70 8 | 36.9 3-10 Extremes ot temperature from observed readings of dry thermometer. 

Vermont. Point Pleasant 74 14 | 42-4 | 2.26 t Weather Bureau instruments. 
Brattleboro a.. .... 8 36.6 1.89 | Rowlesburgt 1696 A numeral following the name of a station indicates the hours of observation from 
Burlington f .. 14 39-0 1-41 | Sandyville*f!..... 68 7 | 40-3 1-80 which the mean temperature was obtained, thus: 

Cornwall . Spenser? 76 9 46-1 030; Mean of7 a. m.+2 p. m.+-9 +9 p- m.+ 4. 

Enosburg Fali 34-5 | 1-76 2-70) *Mean of8 a, m.--8 p. mM. + 2. 

Hartland ......... 58 4 32-4 221 Westond®!........ 68 13) 8 Mean of 7 a. m.+7 Pp. M.+ 2. 

Irasburgt..... 2 2617 Wheelingaf .. 1670) 4 Mean of 6 a. m.--6 p- Mm. + 2. 

Jacksonville....... 58 — 1 | 300,201 Wheelingbf....... 66 16 | 43-6| 1-70 of7 a. m.+2 p. M.+ 2. 

Norwich *¢.... .... 51* § | 3I-2) 1-55 Wisconsin. | 6Mean from readings at various hours reduced to true daily mean by special tables. 
Simonsville .......| 52 | 29-6 ...+- || 2 —15 | 29.8) 1-66, Mean from hourly readings of thermograph. 

Strafford *f!....... 54 9 | 337 175 | Baraboot —7 33-8) 1-28, *Mean of7 a. 2p. m. +9 Pp. M.+ 3. 
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The absence of a numeral indicates that the mean temperature has been obtained from | 
daily readings of the maximum and minimum thermometers. x 


Data from Canadian stations—Continued. 


An Italic letter following the name of a station, as “‘ Livingstona,” “ Livingston},”’ | 
indicates that two or more observers, as the case may be, are reporting from the same | 
station. A small Roman letter following the name of a station, or in figure columns, | 
indicates the number of days missing from the record; for instance, “*"’ denotes 14 
days missing. 

No note is made of breaks in the continuity of temperature records when the same 
do not exceed two days. All known breaks, of whatever duration, in the precipitation 
record receive appropriate notice. 

Corrections: California, Tulare b, October, 1893, make precipitation T, instead of 0.00. 
Ohio, Athens, August, 1893, strike out all data. Tennessee, Ashwood, June, 1893, make | 
maximum temperature 87 instead of 77. Texas, Menardville, April, 1893, make maxi- 
mum temperature 99 instead of 69. Gian, Seofield, February, 1893, make minimum 
temperature —32 instead of 32 

tock, changed to Divide Experimental Station. ort ota, Joslyn, changed to | > 
McKinney. Washington, Chelan, changed to Lakeside. 
| Quebec, Que .. 


Data from Canadian stations for the month of November, 1893. | Ronteents _ | 


Station. 


| Kingston, Ont........... 
Toronto, Ont ..........++. 


29- 

29- 

29. 

29- 

29- 

29- 

Pressure. | Temperature. | Precipitation. | White River, Ont........ 

: sz | Parry Sound, Ont........| 29 

Station. od 3 ws | Winnipeg, Man..........| 29. 

se = =%3 Minnedosa, Man........ -| 28. 

25 £6 | #8 13 u’Appelle, Assiniboia..| 23. 

ge 3 | Medicine Hat, Assiniboia| 27. 

2 | 2 | Swift Current,Assiniboia) 27. 

| = Calgary. Alberta ........| 

Inches. | Inches. | Inches. | | Inches.| Inches. tdmonton, Alberta .....| 

Saint Johns, N. F.......| 29-80 | 29.95 | 02 7-8 | 0.8 ery ne. Battleford,Saskatchew 28. 
Sydney, N.S.......... «+| 29-92 | 29.98 t 02 | 38-6 4.99 | — 0-62 | B.C....| 29-23 

Grand Maan, apap | goes 2:29 |— | | Edmonton, Alberta.....| 27.36 
Yarmouth, 29-96 | 30-04 | 3-2 | — 0.8 | 2.21 | — 0.73 | nw. Gabi 1893- | 
Saint Andrews, N.B... 29-94 | | g6-2 1.67 | 1-55 e ..... 29-92 
Charlottetown, P. E.1..| 29.94 | 29.98 |.......- | 3-00 | — O73 


Mean not re-| 


duced, 


Pressure. 
‘ | = 
° 
3 | 
| oe 
| 
z | 4 
Inches. | Inches. | 
29-98 | +00 
29-95 | — -or 
30-00 | — 
30.00 | — .02 
29-95 | — +05 | 
30.02 | — .02 | 
30.01 | — .04 | 
29- 
30-03 | — -02 
29.97 | — - 
29.96 | 
29-92 | — +09 | 
30-01 | — .06 | 
29-99 | — +05 | 
30-03 +00 | 
30. + -02 | 
g0-08 | — .02 | 
30. 06 +02 | 
30-02 
30-06 | + .08 | 
30-04 
30-09 | 
| 
29-96 | 
| 


Temperature. Precipitation. 


| 

Sa oc 

2 
3 g2 
i 4 | 4 
° Inches. Inches 
30.6 o.1 1.81 | — 1-61 
30-4 1.4 0.48 | — 1.48 
3-7 2.58) — 1.44 
34-0 1.§| 1-97 — I-20 
28.6 — 1.80! — 0.85 
36-4 +09) 2.91 | — 0.51 
36-2 2.99 | + 0.04 
37-0 + 0.50 
35-8 2. — 1.52 
33-4 : 1-4 | 5-56 | + 1-35 
24-2 0-3) OSI | — 1-47 
14-0 — 4-0 2.34 1.35 
1.17 0. 37 
13-8 — 0.87 0. 20 
19-6 — 7-4! 1-23 0.90 
16.6 — 54 070 0.19 
17-9 — 8.1 1.20 o- 85 
OOF 
17-6 —94, 032 
32-8 —7-2) 0.04 — 0.$3 


| Prevailing direction 
of wind 


| 
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Climatological data for November, 1893— Weather Bureau Stations. 


Districts and sta- 
tions. 


New England. 

Eastport .......-+- 
Portiand .......+++ 
Northfield......... 
Boston 
Nantucket ........ 
Woods Holl....... 


Vineyard Haven... ..... 


Block Island ...... 


Narragansett Pier. . 


New Haven........ 
New London... 
Mid. Atlantic Stat 


Harrisburg........! 
Philadel! phia ...... 
Atlantic City ...... 


New Brunswick... . 


Baltimore ........ 
Washington, D.C. 
Cape Henry ....... 
Lynchburg.. ...... 
Norfolk .........+- 
S. Atlantic States. 
Charlotte.......... 
Hatteras .........- 
Kittyhawk ........| 
Raleigh ........++.| 
Southport .........| 
Wilmington....... 
Charleston ........! 


Columbia........++|. 


Augusta 
Savannah ..........! 
Jacksonville ...... 
Florida Peninsula. 

Jupiter 
Key West... oo} 


Bastern Gulf States. | 
Atlanta ..... 
Pensacola .........) 
Mobile 
Montgomery ...... 
Meridian .......... 
Vicksburg.........| 
New Orleans ...... 


Port Eads j)........).. 


Western Gulf States. 
Shreveport........! 
Fort Smith........) 
Little Rock ....... 
Corpus Christi.... 
Galveston .........| 
Palestine..........| 
San Antonio......./ 

Ohio Val. & Tenn. | 
Chattanooga....... 
Knoxville .. 
Memphis... 
Nashville .. 
Lexington.. 
Louisville.... 
Indianapolis .. ....| 
Cincinnati .... ....! 
Columbus .........| 
Pittsburg ..... ....! 


Parkersburg ......| 
Rewer 
Rochester ......... 
Cleveland ......... 
Sandusky ......... 
Lake Region. 


Upper 

Alpena .........+.. 
CANADA 

Grand Haven. .... 

Marquette......... 


Port Huron........ 


Green Bay...... 
Extreme Northwest. 
Moorhead ......... 
Saint Vincent ..... 
Bismarck ......... 
Fort Buford....... 
Miss. Vi 


Saint Paul ......... 
La Crosse ......... 


5 


years. 


level, feet. 
| Mean pressure, 


| Elevation above sea- 
8 a. m. and § 
p.m. 


Length of record, 


SS: 


SES 33 


of 


Pressure, in 


inches. 
E 
¢ & 
=z |4 
30-02-+ .05 
30-05, 04 
30-07 + .03 
30. 09 06 
30-10 04 


"30-11 -05 


30. tot +03 
30.124 .06 


30-104 . 03 


30.12 .04) 


1S 
30-14 +03 
30 +03 


30-144. 
30.15 .02 


30.18 4 .04 
30. .02 


3¢-14 


| 30-11/ 


30- 
30-15 — -02 


30-15-00) 


30.13+4 .o1 
OB)... 
30-08 .02 
30+ 
30. .or 
30.12— 
30-14 00 
30.14— .02 
30-14) 
30-11'— .05 
30-13 
30-10 — - 04 
30-14.-+ -02 
30- 12\— 02 
30-08, — 04 
30.12— .o1 


30-12 — +03 


30-13) -00 
30. 
30-12) .00 
30-134 .02 
30. 


0. - 00 
30. . 03) 
30.05, 00) 
30-07) — 
30-07} +00) 
30. - or 
30-04;— .02 

29-96)— 06) 
30- -02! 
29-92\— «09 
30.03 — -02 


29-91). 


| 30.05\— . or) 
30. . 01) 


29-97/— - 


Temperature of the air, in degrees tumidity and precipitation. 


for 
for 


the 
cloudiness 


daily 
tenths. 


min, + 2. 
normal. 
range. 
Mean tempera- 
dew-point. 
relative 
humidity, per 
cent. 
cipitation, | 
in inches. 
normal. 
or more. 
ment, miles. 
tion. 


ture of 
Mean 


Mean max. and 
Departure from 
Maximum. 
Mean maximum. 
Minimum. 

| Date. 
Departure from 
Days with .o1, | 
Total move- 
Clear days. 
Average 


Date, 


Greatest 
| Partly cloudy days. 


| Mean minimum. 
Preci 
| Prevailing direc-| 
| Direction. 
| Cloudy days. 
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Mean temper- 
ature data since 
opening of station. 


month. 


Highest 
Year. 
Lowest 


51.41890 40.8)1872 
55-0 1881) 46.0/1872 
1890, 45- 1/1880 
59-9/1881,  5§2-3)1882 
57-9/1888) 50.1) 1892 
53-8)1890 46. 2|1857 
58. O\1881) 51.0) 1882 
58.7/1881, 51-2)1872 
62.2/1890| 53-5|1880 
§7-8)1890, 1/1891 
§8-8)1890  47-5,1872 
OI-5)1890, 53-3)1872 
65.6 56. 51872 
73+7\1890, 69.11 

78-5 1880 71.6,1885 
69.0/1890 63.0, 1892 


/60.3.1879 
53-618 90) 
56-4 1879 41-5188 
66.0)1892) 60- 1/188 
66.5 1879) 54-1/1880 
60. 2/1892) 51-2) 
65.4 1879) 48.6)188¢0 
45.0 1880 
52-4)1890| 40.0'1872 
56-2\1890| 39-6 )1880 
1890, 40.9/1880 
48-6)1890| 38. 2/1872 
52-0|1890| 37. 2/1880 
46.5)1890, 31-2)1880 
48.51883) 37-7|1880 


36. 

41-2'1878| 32.0:1880 
38. 2/1878; 24.7/1880 
40-8 1888) 28.8)1880 
32-.8)1889} 29.0 
43- 1/1878) 31-41 
41+ 3/1870) 
36- 2/1888) 29. 8)1 
36-7|1878) 20. 
32- 6|1890) 20. 1|188: 
28. 4)1890, 15. 8|1880 
37-0\1890, 16.8 1875 
35-8) 1890 18.8)1 


22. 2/1880 
25: 1\1880 


4 A 
Ely 
| 
| > | 
41.2\— 
76| 21 29-94 7\39-8 1889 209.01873 
103; 22 29-94 38-5 7\43-2,1877| 28.91873 : 
872) 7 | 29.1 32-8\— 7\35-8 1889 31-6)1890 
125) 24 | 29-95 42.2\— 3144-61889 32.3)1873 
14] 8 30.08 43-6— 2\47-1 1888 1/1892 
45-2— 1/1889) 44.4) * 
2714 30.8 44.5 — 0147-81881, 42.7|1882 
00000) 32 |. 41-4— 45-21885) 39.9/1882 
107| 21 29.98 41.0— 4145-31877, 33-111873 
45| 23 30.07 3145-8 1889 33-7)/1873 
20 30-01 38.7/— 444-0 1883, 31-8/1875 
New York, N. Y...| 185) 24 29.92) 4148-31870 37-3)1573 
© | 29-72 59 9 22 2\43-6)1888, 40. 4|1893 
117| 23 | 30-01 44-0— 2-4 62 2 50 24 38.0/1873 
20 30.08 45-0— 0.99 65 18 51 20 448.8 1881) 40. 5/1875 
179,| 23. 29-94 43-6— 3-H 62 18 50 22 49-1188: 40.6|1873 
112| 24 | 30-03 43-6\— 2-9 66 18 52 21 40. 2/1880 
20 50.8— 1.0 75 4 57 30 011881) 48-9/1880 
23 29.42 4 55 16 
57| 23 | 30-07 1.874 #4 57 235 
773| 2.3) 
11) 13 | 30-10 
9) 19 | 30.08 4 ‘ 
388; 7 | 29.72 
34| 19 | 30-08 
78) 23 | 30-04) 30.13, 
§2| 23 | 30.09, 30.144 -o1 
209 22 30-19 + .03 
98) 23 i. 
43) 23 08 
28) 6. 
22, 24 bits 
44| 7 
1,131) 16 |57-6)1890) 47-7)1880 
56| 15 3/62.8/1890) 56. 3/1880 
57| 23 §/62.2,1875 54-0)1872 
257| 22 3160. 1/1890 48.0/1872 
23 5/60. 4|1890| 4'1880 
S| 23 5|1875| 56-3) 1880- 
66.1- 
249) 23 54-4— 
492) 12 47-6— 
302) 1S 49-9 — 
7 62.9 — 
42) 23 63-7 
679) 15 30-13, +00 58.8\— 85 
44.8 — 
762) 15 30-17-+ 50.6— 76 | 
980} 23 30-17 — 48.0— 73 
330) 23 30-15 50.0\— 76 , 
| 23 30-13) +00) 47-5— 73 
525) 23 44-4— 72 
23 41-0— 69 
23 42-4— 69 
, 868| 16 40-0 — 66 44-6/1890| 33- 4/1880 
820 41-6\— 68 2\46-6 1883) 35-3/1873 
638 2'45-8|1890, 40. 5/1892 
690 14) 7-2/43-5|1883, 30. 3)1873 
335 18, 6.7/43-0|1877) 32-0)1873 
523 15, 6.6\40-6/1883) 26.6)1873 
714 II 6.2143-8 1883) 34-4)1880 
740 14, 6-1143-4) * | 31-6)/1880 
‘ 629 16 6.844-1| * | 32.9)1880 45 
674) 14) 5-944-2/1883) 33-7) * 
724) 14) 6.3144. 5/1881 30- 2)1880 
| 
609) 19 25-9)18 
628) 16) 6.7 
39) 29-32 I -6 ¥ 
Sault Ste. 642 29-19 23, 8-6 
Chicago .... 824 29-14 10) 5.2 
Milwaukee........| 673 | 29.29 4-7 
| 617) 29-31 15| 7-0 
656 29. 22 _ 16| 6.5 
35 28.95 30.03— ‘3 6) 32 24 17, 83 3 | nw. 36 | 25 12) 14 6-9 
29-09) 30-01/— . 7| 30 29 38 15 | 7) 224 n. 31 16 10| 15) 6.7 
698) 28.17, 30. +00 37 74 7,919 mW. 44 nw. 13) Is 8 54 
} — 0.5 ‘ | | % 
24 | 29.07 +03) — 2.4) 74 39 rel 24| 19| & —0o.4 6 | 6,124 se. | 29 | nw. 17) 12) 5.6 
22 | 29-23) 30.04'— .02 2-272 1! 43 24 24 23! 92 —0o3 7/5935 se. 27!) nw. 22) 12 1 5.8 i 


MONTHLY WEATHER REVIEW. 


Districts and sta- 
tions. 


Up. Miss. Val,—Con. 
Davenport......... 
Des Moines ....... 
Dubuque ......++++ 
Keokuk ........- es 
ringfield,lll..... 
Hannibal 
Saint Louis ......- 
Missouri Valley. 


Columbia. 


Kansas City......- 
Springfield, Mo.... 


Omaha oe 
Valentine ........- 
Sioux City....+.++- 
Pierre 
Haron 


Havre 
Miles City?.. 


Lander 
Kearney cece 
North Platte ...... 
Middle Slope. 
Colorado Springs .. 
Denver ... 


Pikes Peak......... 


Pueblo 
Concordia 


Dodge City 


Wichita 
Oklahome City.... 
Southern Slope. 
Abilene... 


Amarillo 3 
Plateau. 


El Paso .... 
Banta 
..cce 
Keeler ..... 
Middle Plateau. 

Carson City .....+. 
Winnemucca ...... 
Salt Lake City..... 
Northern Plateau. 
Idaho Falls 

Spokane. 
Walla Walla....... 
N. Pac. Coast Region. 


East 
Fort Canby ........| 


Olympia. .......++. 


Pyshi..... oe 


Seattie 


Tatoosh Island... 


Portland .... 
Roseburg. ........ 
Mid. Pac. Coast 
Bureka .....+ 
Red Biuff... 
Sacramento... 
San Francisco . 


Point Reyes Light. .. 
. Regrwn. 


Pac. Coas 

Los Angeles....... 
Diego 


~~ Nora.—The data at stations having no departures are not used in compating the district averages. 
+ Received too late to be considered in departures, etc. 


| Record for 24 days only. 


*T wo or more directions, dates, or years. 
ature are obtained from Fort Keogh records. 
tation 0.95 instead of 4.10. 


years. 
and § | 


level, feet. 
~, Mean pressure, | 
p. m. + 2. 


Length of record, 
8 a. m. 


Elevation above sea-| 
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Climatological data for November, 1893— Weather Bureau Stations—Continued. 


Preseffre, in 
inches. 
se 
30-07 
30.09-— -O1 
30-05 — +03 
30.08 — 
30-13-- .02 
30-10— -O1 
30. OB 
30-10— .02 
30.11 — 
.o1 
30. 11 — .03 
30-06) . 
30-06— 
30-06 — .05 
30.06 — .03 
30-07). 
30.13 
«07 
.O1 
Il 
14— 
14— -04 
12— .02 
.o1 
30-14 
30-15 .00 
30-144 .o1 
30. 03 or 
30.12 or 
30-21 
30. 22-4 .02 
30. 23 00 
30-13 ee 
30-19 eee 
30-14 — .05 
30.02 — .03 
30-0§— .02 
30-03. - 03 
04 
30-01 
16 
13) 02 
03 
30- 14, 


23 | 29-99 30-09 +04 


Mean max. and 


‘Temperature of the air, in degrees 


min. + 2. 
normal. 


Departure from 


10.4) 
39-4) 
39-4-— 2-3 
40.4/— 19 
42-4) 


— 33 


| 


Pero 


s 


daily 
range. 
the 
relative 
ation, 


Mean tempera- 


ipit 
in 


humidity, per 


ture of 
cent. 


, Mean maximam 
| Mean minimum. 
dew-point. 

| Mean 


Date. 


Date. 


Greatest 
| Pree 
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Humidity and precipitation. 


normal. 
| Days with .or, 


Departure from 
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NoveMBER, 1893. 


cloudiness 


for 


g direc- 


tion. 


tenths. 


or more. 

ment, miles. 
Prevailin; 
Partly cloudy days. 
Cloudy days. 
Average 
Highest 

month. 

Year. 


Total move- 
Date 
‘| Clear days. 


| Direction. 


Mean temper- 
| ature data since 
opening of station. 


| © 


| 


| per hour. 


+ 4,40. 6 1890 
+0) 39- 1/1885 
+442. 1/1890 
“9139-31873 23-1 1850 


+4 39-7 1878 
2\40. 4 1890 


+ 6142. 3 1892 
- 644.6, 1890 
*7/45- 1885) 
1890 


aon 


- 6.57.3 1878 
1873 


ve 
Nee 


-4 44-4) 1891 
5 
44-2)1891 


7+ 2) 1859 
+++ 5) 1891) 
17, 6.7\49-2 1877) 41.6|1886 
15 6. 3/50.8)1891 


4 5-9 2/1889) 49-6) 
50-0) 
Il 1891) 
12) 52. 


ADS 


45- 41893 
1884 42-2)1 
891 
6- 9144-9 1891 


39-81 
39- 5) 1886 


38. 7/1880 


49- 


1890 52-8) 
1890 56. 
1890 56.0/1886 


Letters of the alphabet denote number of days missing from the record. 
tAll temperature and precipitation normals and extremes of temper- 
§ All data except precipitation for 29 days. Correction: October, 1893, Pikes Peak, make total precipi- 


30-9) 1877 
22.0 1880 


44-2)1 


a 
oy 
ahrenheit. 
| 
e 
| > 
613, 22 | 29 36-a— 3-1 71 3.1878 30-7 1880 
B69 ag 35-8 2.2, 72 01878 27.9)1880 
651 21 | 29 34-6— 2-4 72 81890, 27.3 1880 
613, 23 | 29 2-4 74 2\1890 31-5|1880 
359, 23 | 29 46-1— 2.3 74 1/1879 37-2/1880 
644, 15 | 29 40-0— 3-2. 71 ! 61885 32-3 1880 
571 23 | 29 2.1 73 6/1883 31-91 
} — 2.6 
963 41-0— 2-3 75 28 41890, 39-0/1891 
1, 350 43-1 — 3-1, 72 30 68 2.2 2/1890! 41.0 1889 
‘ho - 42-6 30 0.2 6|1890  35-6/1888 
I, 123 36-8 — 2.2 72 22 64 0.8 8/1878, 26.4/1880 
2,613 33-38 — 4-6 73 18 62 0.2 6/1888) 29.9/1886 
I, 165 73 20 67 pol 
1, 470 73 2r 
I, 232 1-4 75 19 23-51 
27 
2,477 25-2— 5-6, 04 16 7,682 sw. 36 w. 16, 3 10 6 
+ 2,374 27-6— 3-7) 97 20 | 35393 nw. w. 13, 10, 4) 16 6 
118 31-0— 1.6) 63 20 5,229 sw. | SW. 12) 10) § I5 
Rapid City .......+| 3,280 33-6 — 2-2) 69 19 6,955 | nw. | 16 8! 9 13 ¢ 
4 Cheyenne ........- 6,105) 23 34-8— 0.6 62 20 8,516 nw. 50, ne. 20) 14,12 4 3 
> 63 16 3,418) w. 50 | w. 28 14 16) o 3 
2, 206 30-8 77 9637 nw. n 17) 16 3 3-5 
2,841) 20 2.3 I 6,373. nw. | 42 nw. 21) 10 4 24-011 
53 — 0.2 
6,098 13 | 23 1-9 40 0.3 3 
5, 287, 22 | 24 39-O— I. 41 0-1 || 
17 | 17 22 0- 4/1880 
4,734, | 25 48 + 0/1889 
2,523 20 | 27 44 0-1 26. 2) 1880 
T, 239\-+++| 28 41 Be | 
1,748 9 | 2B 50. 8 — 2-9 I -3/56-2)1885 47-8 1889 
0.6 — 1.8 
3,76 46.31 
2,432 54-9— 3-0 $/58-6/1892 6/1881 
141 60-0-— 2-7 -6.65- 2/1890 
4 3,622 8.8 — 2.6 
37.9— 0.7 | | 
4, 720 41.6 39 7\3 39- 1890 
340 36-4 — 0.8 2, 0.0 8,226 sw. | 58 | sw. | 28) 10 14 5 
0.6 0.2, 10 3,775 nw. | 35) MW. 25 10 Il 5 30-3)! 
3430 I 4,125 se. 27, 8W. 29 8 
4,742 30-6 8 208 8. 38 | sw. | 20 3 15) 7-6) |s 
1,930 34-9— 265 1-4, 19 8. | se. 2 5 4)1886 
t, o18) 41-0— 1.5 5 1-2) 13 4,1 8. | sw. i § I 46-81 39-21 
| 43.5 — 2.7 48 | | 
179, 11 | 29 45-4-— 2-3 15 42 87 - 6-4 19 12,081 ne. Se. 26) 9) 19 
$2| 17 30 40-9— 4-3 29 39 12.86) 6.6, 19 379 .| 2 20 
‘ort Angeles ...... 29 9 3 39-6 — 2.8 19, 36 4-0 8. | ne. 23) 6 16 
29 42+ @ 3 87 16 | 4,661 Be, 26 | se. 24) 2 TS) Zo 
ir | 29 15 39 85 19 14,426 Bole. | 23) 9 
23 | 23 40 84 17 | 7,101 sw. | 44, 8W. | 7) 7 
523 17 | 29 25 417; 85 16 2,179 8 17 26, 9 
64 | 30 244,48 94 13 3757 | 37) m. | 16, 1 1892 
2, 16 | 29 33 39 5 10 | 5,285 nw. se. | 27) 17) 1880 
17 | 30. 33 40 67 7 4680 s. 45; mn. | 17) 13 1882 
153, 23 | 30-00 30-10 .00 23 48 82 13 & 534 MW. 17) 1882 
338 | 29-77, 3013-4 7| 6| 2 3,008 nw. 22 | se. 17, 17| 10 3 3-456 
330 17 | 29-73) 30-09-+ .05 3 4 |, 94 3 2,362 w. | 17) 13) 15 3 3-906 
93 3! 74 3273 25 | Sw. (17) 1B ir «2.9163 
| 


(25 

a 

2 
NOTES. 
The Roman letters show number and order of centers of lowareas. The 


figures within the circles show the days of the month; the letters (@ and p) in- 
dicate, respectively, the 8a, m. and 8 p, m., 75th meridian time, observations. 


The dotted shading (!r4?42°it--549 indicates fog belts. 


The crosses (x x x xx \ ) indicate the position in which field-ice or icebergs 


were observed, 
The wavy line connects centers that dey simul tuueousiy. 


Chart I. Tracks of Cente 
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Chart I. Tracks of Centers of Low Areas. November, 1893 
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